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THEEE WHEELED INSPECTION CAR. 

The car herewith illustrated facilitates a 
close inspection of a railroad, and it is 
claimed that by no other device can this be 
done so effect ually. It is propelled by one 
person and ha.s a device Ini- carrymg a sec- 
ond, thereby enabling a road master or in- 
spector, when convenient, to avail himself 
of the services of a spare section hand or 
other man for the purpose of propelling him 
over the line, he being free to note all de- 
fects in alignment or surfacing. 

In this way lie can visit personally a large 
portion of the sections under iii.s charge in a 
single day, stopping wherever the men are at 
work, giving his directions and calling atten- 
tion to defects while they are fresh in his 
mind, and in this way Ijeeping his track at 
all times in the best possible condition, as it 
is well known that in this department it is 
only a clo.se attention to the details of the 
work that is rewarded with success. The 
car is propelled by a rowing motion and 
auxiliary foot power. The frame, wheels, 
and arm are made of vvhite ash, the frame 
being firmly held^ together by bolls. The 
arm is stiffened by an iron brace. The tires 
are cast iron, the axles and crank shaft are 
iron, the crank and stirrups of malleable 
iron. The arm is adjustable and can be 
removed at will, thus securing economy of 
space in transportation. The car weighs 
about 140 pounds, and is made with eillier 
a 17 or 20 inch driver, geared 3 or 4J<j times, 
as may be most expedient. There are some 
4,000 of these cars now in use both in this country and 
Europe. 

The manufacturers, the ShefHeld Velocipede Car Com- 
pany, of Three Rivers, Mich., should be addressed for fur- 
ther information. 




THE BARNEY AUTOMATIC DUMPING BOAT. 

What to do with city refupe has been a question to the 
health departments of our large cities for years. If it is de- 
posited in the harbor it tends to create bars obstructive to 
navigation, and if thrown into the sea light and dry from 
the decks of scows just outside the harbor, much of it drifts 
to the adjacent shores, making a nuisance if not breeding 
disease. The only effectual manner and place for its dis- 
posal appear to be by sinking it far enough out at sea to 
prevent it from choking navigable channels or contaminal- 



THREE WHEELED INSPECTION CAR. 

ing Mtljaceut shores. This is done by the system illustrated 
in the accompanying engravings, known as "The Barney 
Automatic Dumping Boat" plau. 

The boats built on this system are not flat scows carrying 
all their load on deck and far above the water line, but are 
serviceable .^ea boats, capable of riding the waves without 
danger, and cannot sink unless wholly destroyed. The load 
is the ballast of the boat, and insures steadiness until the 
cargo is emptied, when the natural buoyancy of the boat is 
its assurance of safety. Each boat is in two longitudinal 
sections, or consists of two pontconshinged to bridges above 
the deck and ]iresenting the appearance of an entire boat. a.s 
seen in cross section in Fig. 2. Each pontoon, or half, is 
air tight, and the load is carried between the two, occupying 
a V-shaped space shown in the same figure, extending from 
the outer edge or gunwale to the keel. The bridges con- 



necting the two pontoons are hinged to their 
outer edges, and are connected by a shaft run- 
ning the entire distance, by turning which 
three segments of gears controlling the posi- 
tion of the pontoons are opened, the whole 
operated simultaneously by one man at the 
center bridge. This work is simply that of 
releasing the load, and of securing the two 
pontoons together after the releasing, as the 
pontoons work automatically, opening by the 
gravity of the load, and closing by the dis- 
placement, or the force of the water on their 
outsides. So the mechanism is very simple: 
the two longitudinal halves of the bout are 
hinged to three rigid connecting bridges at 
their upper edges and connected by geared 
segments of one-eighth of a circle, or 45 de- 
grees. The two halves or sections are held 
together by connecting rods, or tension rods, 
as seen in Pigs. 2 and 3. 

It is not intended that the boat, as a whole, 
shall be water tight. In fact, the meeting of 
the two air tight pontoons at the common 
keel is far enough from being hermetical, that 
it is intended the sea water shall come up by 
absorption and capillary attraction and satu- 
rate the entire load of refuse. This increases 
its density and its facility to sink quickly to 
the bottom. So, after the cargo is dumped 
into the sea, the pontoons may be held apnrt 
by means of friction beiims, as in Pig. 3, 
while the sea washes the load space between 
them, cleansing the walls with the sea brine. 
This is seen, also, in the last boat in tow in 
the principal engraving. 
This method of dumping and cleaning has manifest ad- 
vantages: The load can be instantly emptied and the boat 
can be cleaned in a few minutes. The load is discharged 
into the water six feet below the sea level instead of being 
scattered on the surface of the waves, and being thoroughly 
saturated is prepared to sink, instead of being light and 
ready to drift. Two men, instead of twenty, is the comple- 
ment of these boats A trip with a tow of these boats from 
New York city will not occupy halt the time required by 
the old fashioned scow system. 

They have been tested by this city for fifteen months, 
and have proved a great saving of time and expense over 
the old method. With these boats the danger to the har- 
bor from dumping the city refuse may he placed out of 
the question. 

{Continued on page 276.) 
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A CONVENTION OP INVENTOES. 

For several weeks past printed circulars have been sent 
through the mails addressed to prominent patent owuer.s in 
the name of "The Residentlnventorsof New York," signed 
by Mrs. M. A. Forbes as secretary, calling for a national 
convention of inventors, to meet at Lyric Hall, this city, on 
October 22 and 23. 

The alleged objects of the convention, as stated in the call, 
are to protect inventors and owners of patents against the 
encroachments of an organized hostility to our patent laws. 
Also to promote the iatroduction of new inventions. 

In accordance with the call, the " convention " began its 
sessions on the 32d ult., about fifty persons being assem- 
bled with the object, according to the New York Tiinea, of 
forming an association to secure for themselves full legal 
rights and protection against piracy and infringement. 
Three lady inventors were present— Mrs. Cunningham, who 
has evolved a cloth cutting machine; Mrs. White, Ihe 
mother of a washing apparatus; and Mrs. Jones, whose tal- 
ent has found scope in various directions. Mrs. Adams, a 
lady who is about to bring a play into the woikl, and who is 
known better under the non depluine of Delia Dusane, was 
also present, presumably with the inteiiticm of availing her- 
self of the benefits of the society, which, whenfoimed, will 
extend its privileges to acthors. The temporary President, 
Mr. Dee R. Shryock, of the American I'ostal Telegraph 
Company, said that inventors were the people who advanced 
the interests, prosperity, and civilization of the country 
more than any otliei' class. He alluded to the Wadleigh bill, 
now before the Senate, as being full of unjust discriminations 
and ungrateful selfishness which fell nothing short of in- 
famy. Mrs. M. A. Forbes said that the Constitution of the 
United States did not provide for the protection of intcllec- 
tural workers. There were powerful combinations to-day 
made expressly for the purpose of destroying the patent sys- 
tem. There existed, she said, nearly 100 AVestern railroad 
companies organized to utilize and appropriate, without pay- 
ing, the work of the inventors, the grangers, the mill men, 
and the boot and shoe manufacturers, sanctioned and en- 
couraged by the National Board of Trade. The measures 
that had been introduced into Congress since 1875 had been 
such as to render it imperative that the inventors of thi.s 
country should organize to endeavor to secure the rights of 
intellectual workers, among whom authors and others might 
be included. During the proceedings Thomas L. Clingman, 
ex-member of Congress from North Carolina, came in, and 
stated that he was interested in the movements of the asso- 
ciation, as he had taken out patents of electric light in 
America and Europe. He felt the necessity for patentees to 
protect themselves. 

A cotnmittee of five elected Mr. J. A. Price, of Pennsyl- 
vania, President of the convention, and Mrs. M. A. Forbes 
Secretary, Mr. F. W. Warner being afterward appointed 
Assistant Secretary. Mr. Price said he thought the broadest 
title of the association was that of American citizenship. A 
committee of fifteen to draught the constitution, by-laws, 
and regulations for the association was appointed, each mem- 
ber being made the representative of a State. A committee 
of three, to draw up memorials to send to Congress embody- 
ing the ideas of the association, was composed of Mr. Price, 
Mr. Warner, and Mrs. Forbes. A telegram from Mr. E. M. 
Marble, ex Commissioner of Patents at Washington, was then 
read. He offered to become permanent president of the as- 
sociation. An Irishman named King, who had been dis- 
turbing the harmony but relieving the monotony of the 
proceedings, violently opposed this offer. He saw no reason 
why Mr. Marble should thrust a telegram in such a manner 
upon them, and called the missive a "sugar coated pill.'' 
He preferred offering the post of president to Mr. John 
Kelly rather than, to an ex-Commissioner of Patents at 
Washington. 

On tke second day, 23d of Octrtber, the disturbing element 
in the shape of the turbulent little Irish agitatoi-, Mr. King, 
described by one of the ladies present as a " dynamiter and 
a bad man," only prevailed at the commencement of the 
proceedings. Mr. King surreptitiously departed when the 
payment of fees was announced. An old lady, Mrs. Harriet 
F. Donlevy, who is well known in many societies as a lover 
of argument for argument's sake, opposed many movements 
with scriptural quotations. A memorial was drawn up to 
Congress in respect to existing wrongs and threatened in- 
justice to a most useful class of citizens. It was petitioned 
that skilled persons be employed to make a digest of all the 
matter in the library of the Patent Office, witli abbreviations 
of all inventions, so arranged as to correspond with the clas- 
sification in the office. It was also asked that the statute 
which limits the term of a home patent to that of the earli- 
est expiring foreign one be repealed. It was urged that the 
President should be given power to conclude aiTange- 
ments for an international union for reciprocal protection 
an J legislation for patents. It was then decided that the 
title of the association should be the American Patent Pro- 
tective Association, its objects being to foster inventive 
talent, stimulate inventive genius, facilitate inquiry, and 
diffuse information. The association proposes to establish 
bureaus of scientific and legal information, and to promote 
the introduction of valuable discoveries and improvements. 
Mr. E. M. Marble, ex-Commissioner of Patents at Washing- 
ton, was unanimously elected president of the association; 
Mr. J. A. Price, First Vice-president; Mr. P. H. McNamee, 
Treasurer; and Mr. F. W. Warner, Recording Secretary. 

We suppose the material support of the new institution is 
to come from the fees and commissions to be charged for the 



introduction of inventions and the supply of legal informa- 
tion. In the matter of "fostering" inventive talent and 
" stimulating " inventive genius it would almost seem as if 
the proposed labor was superfluous, over thirty-two thou- 
sand applications for new patents being filed last year in the 
Patent Office. The existing laws appear to furnish all the 
stimulants required in that direction. 

i^ < « > ^ 

THE OIL STONE. 

Twenty years ago the oil stone was found only on the 
joiner's bench and possibly on that of the machinist, and its 
sole use was the sharpening of the edges of tools. To-day 
its use has extended beyond this province of edging tools to 
that of grinding, reducing, finishing; in fact, invading the 
limits of the grindstone, emery, rottenstone, tripoli, and 
reaching almost to rouge. This stone, which is a slate 
known in science as novacuHte — from nonacula, a razor — is 
cut and dressed in hundreds of varying forms for differing 
purposes. In any hardware or mechanic furnishing store it 
may be founii in all manner of shapes under the name of 
" slips," adapted for sharpening tools of all forms. In den- 
tists' supply stores it may be seen in twenty or more cylin- 
drical and circular forms, and so minute as to be used at a 
rapid rate of revolution even between the teeth of dental- 
suffering humanity. Some of these cylinders, ovoids, cones, 
and edged wheels are so minute that a pea looks large by 
their side; yet they are all veritable grindstones. 

In the manufacture and finishing of the metals, the oil 
stone, or novaculite, plays an important part. Our recent 
exaction as to fits and measures can hardly be filled except 
by the use of this stone, and it is in demand for trumg turned 
surfaces and planed areas of iron and brass, slowly grinding 
down the imperfections left by the finish file and the corun- 
dum wheel. Recently its powder has largely usurped the 
place in mechanics' valuation of flour of emery or emery of 
the higher grades. It is found that a finish " for fit " can be 
readily obtained by its use in much less time than that by 
the scraper; and that it does not leave embedded particles of 
quartz or corundum to keep up a perpetual wear. This ma- 
terial is not strictly an oil stone; it can be used with any ve- 
hicle, water, benzine, or kerosene oil; il^is amenable to all 
of these. Perhaps its best use is with water, especially 
when the stone is of the harder sorts, as the Ouachita. 



MAKING WIND POWEE AUXILIARY. 

The subject of storing the wind power evidently attracts 
much attention, and many suggestions have already been 
made, but it is nmnifest that no one has brought forward as 
yet an^' plan for doing practically the work intended. The 
ingenious soul mentioned in our paper of October 13, who 
runs his arastras with a current of sand, deserves a world of 
credit, and in his own case has at his command the means 
desired, for out in New Mexico or Arizona (where he ap- 
pears to be) sand is to be had in abundance, and is the only 
thing of which that can be said. But alas ! our supply of 
sand is limited, nor have we always a hillside to which we 
can raise it, and what we need is something of which we 
can avail ourselves everywhere. 

Now, though the full answer to the questicm of storage 
maybe too much for us at present, yet if we can contrive 
to secure a portion of the wind power sufficient to practi- 
cally reduce the expenses of running our machinery, while 
we have the same steady supply of power as now, we shall 
surely have made a step in advance. Some weeks since 
(July 28), we made some remarks on one means by which 
this might perhaps be accomplished. Let us see if figures 
will show us that the thing is possible to such an extent as 
to make it worth attempting. We will base our cal- 
culations on the same amount of power as that formerly as- 
sumed; that is, a factory needs and uses a steam engine 
which gives it twenty horse power as its regular motive 
energy. Acting on the plan which we propose, this engine 
serves as an air compressor, for no other presents itself 
whereby we may combine the action of the steam and the 
wind in the same movement We need therefore a reservoir 
which shall be common to both, and it is at this point that 
we must begin our calculations. 

For the sake of convenience it will probably be better to 
divide our space, two cylinders instead of one, though this 
of course is not necessary. A diameter of eight feet with a 
height of ten gives us in round numbers 500 cubic feet of 
contents. Such a reservoir, built of three-eighths iron, and 
sufficiently fitted to bear a pressure of sixty atmospheres, 
will cost about |450. The two, therefore, holding 1,000 
feet we may set at $900. 

This amount of air compressed to the degree stated will 
furnish twenty hore power steadily through a working day 
of ten hours, without needing renewal. 

But we do not propose to supply it from the steam engine 
alone or chiefly; we will bring in the wind power. At such 
point as is convenient wind wheels are erected in number 
and extent as required. A simple, solid, durable, and in- 
expensive wheel can be built after the following plan: 

A vertical hard wood shaft of twelve feet is firmly sup- 
ported at top and bottom, where it revolves freely in com- 
mon iron bearings. Six (or eight) blades project four feet, 
plain, solid, of inoh pine board. We have thus a wind 
wheel, twelve feet high, and eight feet in diameter. 

A semicircular shield, concentric with the wheel, but of 
larger diameter, 'is fitted with a movable vane. When the 
mill is to run at its full speed the vane is so set that, which-, 
ever way the wind blows, the revolving shield leaves con 
etantly one-half of the mill exposed to its force, and the ful 
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power of the wind is exerted. This will doubtless be the 
case at almost all times; should it ever be advisable to let the 
mill lie still, tbe vaae can be changed to a position at right 
angles, and at once the shield is presented directly to the 
current of tbe wind, and tbe mill is entirely sheltered. 

Much more elegant and expensive windmills can be built, 
and yet not be one particle more effective. Such a mill will 
run for years without a dollar spent for repairs; it runs at 
the utmost speed of a gale, and needs no checking. 

At the average speed of tbo wind in New York a mill of 
this size is good for a steady half horse power; that is, it 
wili give 84 hours of one horse power per week, for night 
and day, week days and Sundays are pressed into the service. 
If, therefore, the manufacturer has space on which he can 
build fifteen such mills, he has at his command the full force 
cf bis twenty horse engine. The expense of building them 
will not exceed $800. 

Here, then, is our case. We have the wind wheels each 

driving ils air pump leading to the receiver, and we have 

--tlifi aleani engine similarly connected. We will iissumethat 



by the action of one or the other or both, we have the re- 
ceiver stored with air at a pressure of 1,000 pounds. At 
starting work in the morning there is no occasion to lliink 
of steam, for there is on hand a re.serve of force sufficient for 
the day's running, and the engine lies idle. The work goes 
on, but so do the wind wheels go on, for they take care of 
themselves and need no attention, and tbey never can make 
a revolution without adding to the stock of compresied air. 
When the factory shuts down at night, tbe chances are very 
strong that the pressure in the receiver is as great as it was 
at starting, or if not it will probably be fully up by morn- 
ing. 

A factory thus fitted will run with no outlay for current 
expense of power during a very large part of tbe year, and 
it certainly does seem as though the plan was worth a trial. 
It does not solve fully the problem of storing the wind 
power, but it may perhaps help us in that direction. 

A. 
1» < » > » ^ 

ASPECTS OF THE PLANETS FOR NOVEHBES. 

NBPTUNB 

is morning star until the 12th, when he becomes evening 
star. He retains until that time his pre-eminence among the 
planets on the morning roll, being the first to make his ap- 
pearance iu the field. On the 12th, at 4 o'clock in the morn- 
ing, the event in his synodic period most interesting to ter- 
restrial observers takes place. He is tlj^n iti opposition with 
the sun. As the word implies, he is opposite to the sun, 
rising when the sun sets and setting when the sun rises. He 
Is at bis nearest point to the eartli; the sun, the eanh, and 
Neptune beingin a straight line, with the earth in the center. 

An observer on the sun, endowed with visual power to 
take in the system at a glance, would behold tbe earth and 
Neptune, far beyond, directly in line. He would also find, 
just before the time of Neptune's opposition, six of the seven 
planets on one side of the sun, leaving Venus as the sole 
planetary representative on tbe other. The movements of 
the planets as seen from the sun would be far less compli- 
cated than they are as seen from the earth, who is herself 
traveling around the sun, and changing constantly her posi- 
tion in regard to the other members of thesystem. Neptune 
at opposition is under tbe most favorable conditions for be- 
ing seen with the telescope. Though the third planet in 
isize, he is too far distant ever to be visible to the naked eye. 
He is now among the small stars of tbe constellation Aries, 
near tbe boundary line of Taurus, and nearly west of Alde- 
baran, the only bright star in his neighborhood. A good 
telescope sweeping the field where he lies will quickly detect 
his presence. For a small, ill-defined sphere will suddenly 
spring into being, while tbe surrounding stars will remain 
mere points of light. 

Neptunian astronomers have an advantage over terrestrial 
ones, and can find little difficulty fh measuring the distance 
of the fixed stars. While the earth has 180,000,000 miles— 
the diameter of her orbit — for a base line, Neptune sweeps 
round tbe sun in an immense orbit whose diameter, or base 
line for measuring the distance of the stars, is 5,550,000,000 
miles. But there are disadvantages to counterbalance this 
advantage. It takes Neptune 165 of our years to revolve 
once around the sun, and astronomers there must wait more 
than eighty years to make measurements in opposite points of 
his orbit. The sun as seen at this far aw^y planet measures 
64" in diameter, a little more than tbe greatest apparent di- 
ameter of Venus as seen from the earth. Our glorious sun 
to the Neptunians is therefore but a brilliant star, giving 
only a thousandth part of the light we enjoy. 

Tbe right ascension of Neptune is 3 h. 13m. ; his declina- 
tion is 16° north; and his diameter is 8'6'. 

Neptune rises on the 1st at half-past 7 o'clock in the even- 
ing; on the 30th he sets about half-past 5 o'clock in the 
morning. 

SATURN 

is morning star until the 28th, and then evening star, On 
the 38th, at 11 o'clock in the evening, Saturnisin opposition 
with the sun, tbe culminating point of his size and brilliancy 
for tbe present year. He will be a superb object for obser- 
vation during the month, rising now an hour and a half 
after sunset, coming every evening earlier above the horizon, 
and shining so serenely in the evening sky that he needs no 
one to point him out as he travels on his way near the 
Pleiades and Aldebaran, witli whom he has long kept com- 
pany. Very clear sighted observers may see liim in an 



elongated aspect, on account of his widely open rings. A 
telescope of moderate dimensions will give a surpassingly 
lovely picture of this unique planet, and every one interested 
in astronomy should make an effort to obtain a telescopic 
view of this wonder of the skies. 

On the 1st, at midnight, Saturn is in conjunction with 
Alpha Tauri, or Aldebaran, the star being 3° 30' south. This 
is the second conjunction of the same planet and star during 
the year, the previous one having occurred on the 13th of 
August, at almost the same point in the sky, with only a dif- 
ference of 10' in declination. Therefore Saturn is nearly in 
the same position in the heavens he occupied in August, 
although he has been wandering in his orbit in true plane- 
tary fashion, sometimes straight forward, sometimes back- 
ward, and sometimes stationary. 

The right ascension of Saturn is 4 h. 29 m. ; his declina- 
tion is 19° 46' north; and his diameter is 19". 

Saturn rises on the 1st at half-past 6 o'clock in the even- 
ing; on the 30th he sets a few minutes before 7 o'clock in 
the morning. 

JUPITBB 

is morning star throughout the month, and when his rggal 
head appears above tbe eastern hills star gazers pay involun- 
tary homage to the brilliant planet that unerringly pursues 
his stately course in the star depths, and is visible through 
the entire night. Observers will not need to sit up late to 
obtain a glimpse of him, for he rises now at half-past ten 
o'clock, and, rising four minutes earlier every night, will be 
above the eastern horizon at half-past 8 o'clock at the close 
of the month. 

On the 32d be is stationary near Praesepe, the same lumi- 
nous cluster in Cancer that Mars immortalized by his pass- 
age through it in October. Those who desire to observe a 
planet in a stationary phase will find an illustration in Jupi- 
ter, who scarcely varies his position during tbe month. 

The right ascension of Jupiter is 8 h. 25 ra. ; his declina- 
tion is 19° 35' north; and bis diameter is 37'6'. 

Jupitiir rises on the 1st at half-past 10 o'clock in the even- 
ing: on the 30th he rises at half-past 8 o'clock. 

MARS 

is morning star, but contributes no incidents to the annals 
of the month. He is in the constellation Cancer, though he 
makes his way into Leo before the month closes. His in- 
crease in size and ruddy color is plainly perceptible, bis ap- 
parent diameter having doubled since tbe 1st of October. 
As he rises 22 minutes after Jupiter, he can readily be found. 
Mars illustrates direct motion at present, that is, he is mov- 
ing eastward according to tbe signs of the zodiac. 

The right aseension of Mars is 8 h. 47 m. ; his declination 
is 19° 18' north; and his diameter is 14'6". 
< Mars rises on the 1st ten minutes before 11 o'clock in the 
evening; on the 80th he rises a quarter before 10 o'clock. 

URANUS 

is morning star, and pursues his slow and solitary way 
among the insignificant stars of Virgo. He, like Mars, is 
moving in a direct course, but at present is an object of little 
interest. 

The right ascension of Uranus is 11 h. 47 m. ; his declina- 
tion is 2° 5' north; and his diameter is 3 '5". 

Uranus rises on the first about 3 o'clock in the morning; 
on the 30th he rises a few minutes after 1 o'clock. 

mebcurt; 
is morning star until the 36th, and evening star the rest of 
the month. On the 26th, at 1 o'clock in tbe morning,-he is 
in superior conjunction with the sun, passing behind and 
below him, and reappearing on his eastern side as morning 
star He takes no active part in the events of tbe month, 
but contents himself with pursuing the swift tenor of his 
way. 

The right ascension o^ Mercury is 13 h. 38 m.; his declina- 
tion is 8° 17' south; and his diameter is 5-4'. 

Mercury rises on the first about half-past 5 o'clock in the 
morning; on the 30th he sets about half-past 4 o'clock in 
the evening. 

VENUS 

is evening star during the whole month, the only planet that 
plays this part without change. She will not long remain at 
the foot of the list, but will soon put forth her claims to no- 
tice, when the other planets will hide their diminished heads. 
Though settingnow forty minutes after the sun, at tbe end of 
the month she will be above the horizon a little more than 
an hour after sunset and can be easily seen. Her place will 
then be far south in the constellation Sagittarius, 2° 35' south 
of the sunset point. 

The righ ascension of Venus is 15 h. 9 m. ; her declination 
is 17° 35' south; and her diameter is lO'S". 

Venus sets on tbe 1st about half -past 5 o'clock in the eve- 
ning; on the 30th, she sets about half-past 5 o'clock. 

THE MOON. 

The November moon fulls on tbe 14th at forty-one minutes 
after 11 o'clock in the morning. New York time. None of 
the planets lie near tbe moon's path until she nearly reaches 
the full, when she is in conjunction with Neptune, tbe 
planet being 15' south. On the 15th, at noonday, she is in 
conjunction with Saturn, being 1° 2' south. Observers in 
some localities between 38° and 71° south declination will see 
Saturn occulted, making the eighth occultation of this 
planet during the year. On the 19th the moon is at her 
nearest point to Jupiter; on the 30fh she is near Mars; on 
the 83d she is near Uranus. On the 29th, the new moon is 
in conjunction with Mercury. 



OCCULTATION OF BBTA CAPRICORNI. 

The moon the day before the first quaiter occults Beta 
Capricorn!, a star of the third magnitude in the constellation 
Capricornus. The immersion of the star takes place five 
minutes after 8 o'clock in the evening, Washington mean 
time. Tbe emersion occurs four minutes after nine 
o'clock, Washington mean time. The occultation continues 
59 minutes. The phenomenon is a beautiful one, is worth 
taking pains to see, and tbe hour of exhibition is convenient. 
As the moon travels with her dark edge foremost from new 
to full, her illumined side being next the sun, observers will 
see the star apparently blotted from the sky as it disappears 
behind the unillumined portion of the moon. 

^ < . > »i ^ — . 

Jiew Form of Electrical Accumulator. 

Julius Elster and Hans Geitel show that Zaniboni's dry 
piles can be used as accumulators. The copper pole of the 
pile is connected with the positive, and the tinjpole with the 
negative poles of a Holtz machine. After the latter has 
been worked for a few minutes the dry pile is found to be 
charged. After repeated discharges the pile is found to con- 
tain a charge of considerable intensity. The authors recom- 
mend tbe following form of pile: The plates of the pile are 
strung by means of a needle upon a silk thread and then 
stretched between the poles of a Holtz machine. A pile of 
11,000 pairs of plates of one square centimeter surface, after 
ten minutes charging, gave shocks one millimeter long and 
made a Geissler tube luminous. The light of tbe tube was 
continuous at first, but afterward became intermittent. Dry 
piles were also made of one metal. Plates of lead foil were 
coated on both sides with tissue paper by means of potash 
water-glass to which a little oxide of lead was added. A 
pile of 7,000 of tbe lead plates one square centimeter in sec- 
tion could be charged so as to exhibit strong polarization. 
A certain amount of moisture must be communiciited to the 
piles. Thy superoxide of lead deposited electrolytically acts 
more powerfully than when deposited in any other way. A 
pile of 1,000 plates, coated on one side with chemically pro- 
duced superoxide and on tbe other with protoxide of lead, 
gave proportionally much less tension.- These piles are well 
suited to exhibit to a large audience the principle of Plante's 
or Faure's accumulator.— TFi!e(?eTOO?i«'s Annalen; American 

Journal. 

^ < « > ^ 

Preparation of Butylene. 

Puchot says that butylene, Cilljo, can be conveniently 
prepared from butyllc alcohol obtained by fermentation, as 
follows: 100 parts of sulphuric acid are placed in a flask or 
retort, and 100 parts of butylic alcohol poured in carefully 
so that it will float on the acid. The flask is then placed in 
cold water and shaken until the two mix without much rise 
of temperature. . Then 160 parts of gypsute and 40 of sul- 
phate of potassium, both iu powder, are introduced, still 
shaking the flask until the mixture is homogeneous. 

On beating very gently tbe gas is given off. About 30 
parts of butylene are obtained from 100 parts of alcohol, or 
nearly 40 per cent. The rest of the alcohol collects in the 
wash bottles, together with other interesting substances. 

By the action of chlorine upon butylene in diffused day- 
light a liquid was obtained homologous with CeHjOls, but 
in direct sunlight a substitution took place and formed 
C8H4CI8. If the flasli was heated while chlorine was passing 
through, lie obtained CsHaCle. 

Butylene is one of the constituents of illuminating gas, 
but its nature is so little known tliat we are not yet at)le to 
separate it from the other constituents of tbe gas. 

^ < » > » 

A Steamer Conies Into Port on Fire. 
Late in the afternoon of October 82, tbe large iron steam- 
ship Heimdal, of the Thingvalla line, plying between New 
York and Amsterdam, came into this harbor with the signal, 
"I am on fire." Prompt assistance was rendered, the pas- 
sengers and mails removed, and the ship saved. Including 
the crew, there were 350 persons on board. In the cargo 
were 1,000 cases of safety matches, consisting. of brands 
manufactured in Norway, Sweden, and Denmark. 

A smell of fire was noticed on the day preceding her arrival 
here, and upon investigation the matches, in the main hold, 
were found to be on fire. Steam from the boilers wasturneii 
into the hold, which reduced the heat. 

The heads of these safety matches may consist of a pasty 
mass composed chiefly of chlorate of potash and sulphuret 
of antimony. They are lighted by being drawn across a 
surface on which is glued red or amorphous phosphoi'us 
mixed with very fine sand. This is generally put upon (he 
outside of the box. It is considered probable that the fiie 
was the result of spontaneous combustion. 



The new and thrifty town of Pullman, near Chicago, lies 
on a flat prairie, and tbe problem of drainage, which is so 
difficult to solve in a great many places, had to be met in 
Pullman. Tbe following is the one adopted, and it is said 
to be satisfactory in its^workings and profitable in its results: 
Sewers are built to empty into a sunken tank, from which 
the sewage is pumped through a twenty-inch main to a farm 
three miles away. The system cost $80,000 ; the farm yields 
a profit of $8,500 a year. 

<««■>» 

At the beginning of 1882, Sweden possessed a mercantile 
navy of 4,151 vessels, measuring 530,000 tons, of which 
8,397 were sailers, with 450,000 tons, and 754 steamers, with 
80,000 tons. The number of sailiag vessels had during the 
year decreased with 184 ships. 
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steam vs. Water Power. 

The minimum capacity and beight of fall of some of the 
leading water powers of the United States is as follows: 

Holyoke, fifty feet, 17,000 horse power. 

echoes, No. 3, one hundred and five feet, 14,000 horse 
power. 

Lewiston, fifty feet, 11,000 hoise power. 

Lowell, thirty-five feet, 10,000 horse power. 

Lawrence, twenty-eight feet, 10,000 horse power. 

Turner's Falls, thirty-five feet, 10,000 horse power. 

Manchester, fifty-two feet, 10,000 horse power. 

Pal;erson, Ihirty-five feet, 1,100 horse power. 

Piissalc, N. J., twenty-two feet, 900 horse power. 

Birmingham, twenty-two feet, l,Oi)0 borse power. 

Fall Kiver, with at least 500,000 more cotton spindles than 
any other town or city in the United States, is operated 
wbolly by sleam power. 

Manufacturers have been heard to say they would not 
move across the street for the sake of substituting water for 
steam, considering the irregularity of most water powers. 
A more moderate statement is that of the manager of a 
prominent woolen mill on the seaboard, whom the writer 
asked if it would not be cheaper to run his mill by steam than 
by water. The answer was: " For a mill located as mine 
is, steam is the clieaper. I use half anthracite screenings 
and half culm coal from Nova Scotia. The average cost of 
both kinds of fuel landed on our wharf is |3.25 per ton, and 
at that figure steam is cheaper than water." — Textile Gazette. 



Estimating the Value of Tanning Substances. 

Prof. A. Vogel estimates the tannin in the following man- 
ner: ] gramme of glue (gelatine) is dissolved in 100 c. c. of 
a solution of sal ammoniac, saturated in the cold, by the aid 
of beat. When cold it is standardized with tannin in such 
a way that 100 c. c. of the solution corresponds to 1 gramme 
of tannin. 

Four grammes of the material to be assayed are cut up 
fine and moistened with water, left standing for 24 hours 
exposed to the air, then boiled in water, which is to be re- 
newed three times, so that the total quantity of liquid will 
equal about 300 c. c. The previous moistening renders the 
extraction much more complete than when it is boiled at 
first. 

. When cold 20 c. c. of this solution is mixed with 20 c. c. 
of th« cold saturated sal ammoniac solution, and into this 
mixture the glue solution is run from a burette, until on 
taking out a drop on a watch glass and adding a solution of 
tannin, a slight turbidity is noticeable. The precipitate set- 
tles so as to leave a clear solution above. —Landw. Ver. 



SHEEP GATE. 

The design of this invention is to facilitate the feeding of 
sheep. The gate is constructed with journals upon the pro- 
jecting ends of the upper bar, which work in slots in the 
upper ends of the gate posts, and is provided with a lever 
handle hy which it may be raised. To the handle is secured a 
catch hook, B, which is placed over the.pin, 0, when it is ex- 
pedient to keep the gate up. One end of the upper bar of the 
gate is extended, and from the end of the extension is hung 
the weighted box, E, so that the weight of the gate is coun- 
terbalanced ; and as the upper part of the post swivels at A, 
the gate can be swung open to admit teams or large animals 



PLOW GAUGE. 

The plowshare or cultivator shovel is attached to the foot 
of the stock by a bolt, so that the shovel fits in a recess in 
the stock, forming a shoulder that takes the thrust of the 
work. To the back of the stock is an apertured plate, e. 
Back of the plate is a block having a projection fitting in the 
aperture of the plate so as to form guides in which slides the 
plate. This projection is slightly thicker than the plate, so 
that the bolt may be tightened without binding the plate 
fast to the stock, to which the plate may be tightened by an 
upper bolt to secure the forward end of the shoe, h, at a 
proper level to suit the style of plowshare. The gauge shoe, 
S, is wedge shape or vertically thinner at the front where it 




HOLT'S PLOW GAUGE. 

fe connected to the plate by a hinge joint, thus allowing a 
free swing to the rear end, which is connected to the stock 
by a bent bar, a, held to the stock adjustably by a bolt pass- 
ing through the stock and a block for guiding the plate. 
The bar is locked by the nut, (Z. The gauge may be ad- 
justed as desired without loosening the connection of the 
share with the stock, and when it becomes necessary to 
change the stock it may be readily done by running off the 
nut, d, and swinging the bar and shoe forward on the hinge 
entirely free from the bolt connections of the plowshare. 

This invention has been patented by Mr. Theodore Holt, 
of Lexington, Texas, 




with them the differences which so widely separate South- 
ern from Northern Buddhism. But after his return to 
Japan his illness made rapid strides. He sent me several 
dear letters, complaining of nothing but his inability to 
work. His control over his feelings was mo.st remarkable. 

When he took leave of me his sallow face remained as 
calm, as ever, and [ could hardly read what passed within. 
But I know that after he had left he paced for a long time 
up and down the road, looking again and again at my house, 
where, as he told me, he had passed the happiest hours of 
his life. Once only, in his last letter, he complained of his 
loneliness in his own country. " To a sick man," he wrote, 
•' very few remain as friends." Soon after writing this he 
died, and the funeral ceremonies were performed at Tokio 
on the 18th of July He has left some manuscripts behind, 
which I hope I shall be able to prepare for publication, 
particularly the"Dharma saugraha,'' a glossary of Bud- 
dhist technical terms ascribed to Nagarguna. 

But it is hard to think of the years of work which are 
to bear no fj-uit; still harder to feel how much good that 
one good and enlightened Buddhist priest might have done 
among the 32,000,000 of Buddhists iu Japan. Have, pia 
airmail I well remember how last year we watched together 
a glorious sunset from the Malvern Hills, and how, when the 
western sky was like a golden curtain, covering we knew 
not what, he said to me, " That is what we call the eastern 
gate of our Sukhavati, the Land of Bliss." He looked for- 
ward to it, and he trusted he should meet there all who hud 
li>ved him, and whom he had loved, and he should gaze on 
the Buddha Aniitabha — i. «., " Infinite Light." 
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BIsulpblde ol Carbon a Cause of Insanity. 

California physicians who have attended various cases of 
trouble arising from the poisonous properties of bisulphide 
of carbon, have become satisfied that -the inhalation of the 
vapor of this substance will produce insanity. The bisul- 
phide is used in Los Angeles County to prevent the spread 
1 of the grape disease, phylloxera. Several strong and healthy 
j men who have been exposed to the fumes of the vile stuff 
' liave become insane. It may be a subject.worthy of investi- 
"^^^Sl . gation whether other deleterious gases may not in like man- 
I iier affect the human brain. 



SCOTT'S SHEEP GATE. 

if necessary. The forward part of the slotted upper end of 
the post. D, is shortened, so that the longer rear part will 
serve as a stop for the journal of the bar to strike against 
when the gate is swung shut, thus preventing the journal 
from swinging over. 

This invention has been recently patented by Mr. James 
W. Scott, of Uhrichsville, Ohio. 

* I t > ^ 

Death of a Japanese Student. 

Prof. Max Muller, in the London Times of Sept. 25, gives 
the following interesting account of the exemplary life of a 
Japanese student at Oxford University, whose death is 
chronicled from his home in Japan. 

Kenjin Kasawara was a young Buddhist priest who, with 
his friend Bunyia Nanjio, was sent by his monastery in the 
year 1876 from Japan to England to learn English in Lon- 
don, and afterward to study Sanskrit at Oxford. They both 
came to me in 1879, and, in spite of many difficulties they 
had to encounter, they succeeded, by dint of hard, honest 
work, in mastering that language, or at least so much of it 
as was necessary for enabling them to read the canonical 
books of Buddhism in the original— that is, in Sanskrit. At 
first they could hardly explain to me what their real object 
was in coming all the way from Japan to Oxford, and their 
progress was so slow that I sometimes despaired of their 
success. 

But they themselves did not, and at last they had their 
reward. Kasawara's life at Oxford was very monotonous. 
He allowed himself no pleasures of any kind, and took little 
exercise; he did not smoke, or drink, or read novels or news- 
papers. He worked on day after day, often for weeks see- 
ing no one and talking to no one but to me and hia fellow 
worker, Mr. Bunyia Nanjio. He spoke and wrote English 
correctly, lie learned some Latin, also a little French, and 
studied some of the classical English books on history and 
philosophy. 

He might have been a, most useful man after his return to 
Japan, for he was not only able to appreciate all that was 
good in European civilization, but he retained a certain na- 
tional pride, and would never have become a mere imitator 
of the West. His manners were perfect — they were the 
natural manners of an unselfish man. As to his character, 
all I can say is that, though I watched him for a long time, 
I never found any guile in him, and I doubt whether, dur- 
ing the last four years, Oxford possessed a purer and nobler 
soul among her students than this poor Buddhist priest. 
Buddhism may, indeed, be proud of such a man. During 
the last year of his stay at Oxford I observed signs of de 
pression in him, though he never complained. I persuaded 
him to see a doctor, and the doctor at once declared that my 
young friend was in an advanced stage of consumption and 
advised him to go home. He never flinched, and I still 
hear the quiet tone in which he said : "Yes, many of my 
countrymen die of consumptioci." However, he was well 
enough to travel and to spend some time in Ceylon, seeing 
some of the learned Buddhist priests there and discussing 



FENCE. 
The fence shown in the accompanying engraving is cheap, 
yet strong ^nd substantial, requires but little ground space, 
offers little or no obstruction to the clearing away of weeds 
from about it, and ca» be quickly and easily set up, removed, 
or repaired. The posts have the general form of a A con- 
nected at top and bottom by brace bars, and are set in 
sockets of earthen tiles. The rails rest upon the upper 
brace bars, the overhang of the inner edges of the tops 
of the posts serving to lock the overlapped ends of the rails, 
thus doing away with special fastenings for this purpose. 
Around the overlapped ends of the top rails a wire is wound, 
and at regular distances tlie wire is bent upon itself so as to 
form eyes in which the clip wires for .securing the ends of 
tlie lower rails are fastened. The wire hangers are provided 
for each side of the post, and the ends of the lower rails are 
kept apart, thereby saving the material that would be neces- 
sary if they overlapped, and also facilitating the removal of 
any particular panel. The ends of adjacent lower rails may 




BEAD'S IMPROVED FENCE. 

be connected by splice bars held in place by the clip wires, 
and in localities visited by violent winds the fence may be 
anchored by strong gjJvanized wires passed around the 
splice bars and fastened to plates firmly embedded in the 
ground. The fence may be constructed with only one 
banger at each panel joint by attaching a double number of 
clip wires. The panels may be strengthened by crossed 
wooden or metallic braces. The metallic post shown at the 
left of the engraving leaning against the fence, may be sub- 
stituted for the wood. 

This invention has been patented by M. John W. Read, of 
West Salem, Ohio, 
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Photographic Xotes. 

EBCOVBEY OP SILVER PEOM HYPO BATH. 

The PhotograpMsche WocJienUatt recommends the precipita- 
tion of silver from the fixing bath with an old oxalate de- 
veloper that still contains enough protoxide for this pur- 
pose. The precipitate is in a very fine state of division, and 
difficult to filter. 

THE FINEST BROMIDE OP SILVER. 

For obtaining this salt in an extremely fine state of divi- 
sion the same journal advises satuiating ammonia water 
witli carbonate of silver, and neutralizing with bromine 
water. The precipitate is never curdy, and the liquid smells 
of carbonate of ammonia. 

VARNISHING DRY PLATES. 

Alcoholic varnishes are not adapted to gelatine films, 
hence Wilkinson uses the borax solution of shellac. It may 
be flowed on the plates while wet. The varnish should be 
filtered over bone black. 

According to Pritchard, when the emulsion is dried with- 
out, beat, say at 30° to 68° Fahr. , the plates are more sensi- 
tive, and will develop four times as fast as when dried at a 
higher temperature. 

DEVELOPINa DRY PLATES. 

They should first be soaked in water to soften them, but 
not too much. 

^ t» i ^ 

Heating Small Plant Houses. 

The following plan for heating small green houses and 
conservatories, a writer in the Ameriean Garden recom- 
mends: While employed, he says, some years ago, in Eng- 
land, by a gentleman who found that the usual brick flues re- 
quired more time and attention than could be given by his 
gardener, I constructed a cistern under the plant stand, the 
whole length of the house. This tank was made of planks, 
the joints laid in white lead. Over lis entire length was 
placed a box six inches deep, and containing sand, which 
served as a cover and was used for the propagation of va- 
rious plants by cuttings. The beating apparatus consisted 
of a small copper boiler holding about eight gallons. From 
the top of this a lead pipe communicated with the top of the 
cistern, and another pipe, protected against the flre, ran 
from the bottom of the tank to the bottom of the boiler. 
The management of this apparatus required but little care 
and time, while a continuous and uniform heat was main- 
tained at a comparatively small cost. 

I have since fitted up a similar and still less expensive ap- 
paratus, ill which the boiler of the kitchen range supplied 
the accessary heat, and common iron gas pipes were used 
for the conveyance of the water. 

It will readily be perceived that the large body of warm 
water will keep up a more steady and uniform heat than 
could be produced ky pipes alone; and if the supply pipe is 
carried to the extreme end of the tank, the water will be 
kept in constant circulation. 

Various modifications, adapted to existing conditions, 
might be suggested. For a small room, an ordinary stove 
could be used; and as there is little or no pressure of steam, 
almost any metallic vessel that holds water may be made to 
serve the purpose of a boiler. 

Preparation of Hfdrobromlc Acid. 

W. Gruning, in Moscow, has published in the Pharmaceu- 
iische Zeitschrifl fur Russland the results of his investiga- 
tions upon the preparation of hydrobromic acid on a small 
scale. He succeeded best when using phosphoric acid to 
decompose the bromide of potassium, and then conducting 
thegasinlo water. He therefore recommends the following 
method: 

Take 100 giammes of coarsely powdered bromide of 
potassiutn and 280 grammes of phosphoric acid, specific 
gravity 1-304, Place them in a glass flask that will hold 
halt a liter (16 oz.) and provided with a gas delivery tube. 
On heating the flask over a gas or alcohol flame, on a wire 
gauze, the salt vvill soon dissolve' in the liquid, but as tlie 
water evaporates it separates again. The liquid then begins 
to bump, but not sufficiently to endanger the flask, and. this 
can be avoided by moving the flame to one side. In a short 
time it will, boil quietly again, as the mass isgradually con- 
verted into metaphosphate of potassium. 

The first p&rtion of the distillate is merely water, and is 
allowed to escape, then an aqueous acid goesoff, and finally 
pure hydrobromic acid gas, which is passed into distilled 
water. ' As bromide of potassium is seldom free from the 
chloride, it is advisable to collect the first portion apart and 
test it for hydrochloric acid, which passes off before the hy- 
drobromic acid. 

Since hydrobromic acid gas is rapidly absorbed by water, 
some precaution should be taken to prevent the water from 
rushing back into the generating flask. He prevents this 
by usingan inverted funnel, which is attached tothe delivery 
tube and dips under the surface of the water. If the watej' 
is drawn up into the funnel, its level will be lowered sufl[ici- 
ently to allow air to enter the tube. 

Acid of any desired concenlratiou can be obtained in this 
way, and its strength ascertained volumetrically or by its 
specific gravity. It yields 80 per cent of the theoretical 
quantity of 10 per cent acid. 



SLIDE VALVE. 

The invention illustrated herewith refers to that class of 
engines employing separate slide valves for the admission 
and exhaust of steani. The admission of steam is controlled 
by the valve. A, opening and closing the ports, E, and 
moved by a rod connected to an eccentric. The exhaust 
valve, represented at C, works within a separate chest placed 
diametrically opposite the steam valve chest, or at right 
angles if so preferred. The exhaust valve has recesses 
which alternately connect the steam exhaust ports, D, from 
the cylinder with the exhaust passages communicating with 
the common nutlet,. The pipe, F, admits live steam for the 
purpose of holding the valve, C, firmly on its seat. As the 
valve, C, covers the ports during its whole stroke, no escape 




These grooves are connected by cross grooves with the cen- 
tral aperture, so that they are connected with the exhaust 
cavity of the valve. The object of this is for the purpose of 
balancing the pressure and for conducting the steam that 
may leak past the outer edges of the plate to the exhaust. 
The groove also serves for the admission of exhaust steam 
and oil between the upper side of the balance plate and the 
under side of the face plate. At the ends of the balance 

' plate are short grooves for admitting steam between the two 
plates for lubricating that portion not covered b.y the other 

' grooves. There are projections upon the face plate for re- 
ceiving the ends of set screws which hold the plate down. 

j Upon the cover of the steam chest is a valve for admitting 

■ air when the engine is running without steam. Fig. 1 
shows the valve attached to a locomotive. The valve is 
giving most satisfactory results on locomotives on different 
roads and also on stationary engines. 

This invention has been patented by Mr. John J. De 
Lancey.of Binghamton, New York, who should be addressed 
for further information. 



DOTY'S SLIDE VALVE. 

of steam is possible. This plan permits the setting of the 
valves with the greatest precision, and permits also of their 
t)eing driven by different connections for maintaining any 
relative adjustment with each other. 

This invention has been patented by Mr. Riley Doty, of 
Leonardsburg, Ohio. 



BALANCED SLIDE VALVE. 

The accompanying engravings illustrate an invention be- 
longing to that class of slide valves that are fitted to work 
beneath a face plate placed in the steam chest. The valve 
—shown in perspective in Fig. 2 and also in Fig. 4, which 
is a section through the steam chest and valve — is of a rect- 
angular form, and is fitted upon its outside with packing 
bars set in grooves. The face place fits closely in the steam 
chest, with the exception of openings at the corners and at 
the opposite sides of the steam chest, which are provided to 



Hot TFater for Inflamed mucous Surfaces. 

Dr. George R. Shepherd, Hartford, Conn., says in the 
Medical Record: I have used hot water as a gargle for the 
past six or eight years, having been led to do so from seeing 
its beneficial effects in gynecology. In acute pharyngitis 
and tonsillitis, if properly used at the commencement of the 
attack, it constitutes one of our most effective remedies, being 
frequently promptly curative. If used later in the disease 
or in chronic cases, it is always beneficial, though perhaps 
not so immediately curative. To be of service it should be 
used in considerable quantity (a half pint or pint; at a time, 
and just as hot as the throat will tolerate. I have seen 
many cases of acute disease thus aborted and can commend 
the method with great confidence. I believe it may be taken 
as an established fact, that in the treatment of inflamma- 
tions generally, and those of the mucous membranes in par- 
ticular, moist heat is of service, and in most cases hot water 
is preferable to steam. All are familiar with its use in 
ophthalmia and conjunctivitis, as also in inflammation of tlie 
external and middle ear, and I feel confident that those who 
employ it for that most annoying of air slight troubles to 
prescribe for, viz., a cold in the head, or acute coryza, will 
seldom think of using the iiritating drugs mentioned in the 
books, nor of inducing complete anaesthesia with chloro- 
form in preference to the hot water douche. 




Mount Jefferson Davis is the highest pealc in Nevada, 
altitude is 18,075 feet. 



Its 



DE LANCET'S BALANCED SLIDE VALVE. 

allow free circulation of oil and steam. The plate is sup- 
ported by rests (shown in Fig. 1) cast upon its under side, 
or by lugs cast upon the inner surface of the chest. The 
balance plate, Fig. 3, rests upon the packing bars of the 
valve, and is formed with flanges upon its under side that fit 
in the top of the valve so that the plate will be moved with 
the valve. , The upper surface of the plate is made with 
grooves extenditig around it at a distance from its edges 
about the width of the packing bats of the valve beneath it. 



Venice and Her Olass Bead Industry. 

Beads are largely made in Venice, where glass making 
has always been a principal industry. It is said that the 
invention of beads dates from the thirteenth century, and is 
due to two Venetians— Miotti' anfl Imbriarii — 'sWSS wSre 
urged to make experiments by the celebrated Venetian 
traveler, Marco Polo. Under the Venetian Republic, and 
for some years after its fall, says our consul at Venice, the 
exportation of beads had not reduced the importance it has 
now attained. This was, perhaps, owing to the smallness 
of the furnaces and to the difficulty and length of the tech- 
nical processes required for the composition of the paste. 
The Morelli, however, who in 1670 were the principal bead 
manufacturers, had four ships at sea carrying beads to the 
East on their own account, and they became so rich that in 
1860 they entered the rank of the Venetian nobility on pay- 
ment of a sum of 100,000 ducats to the Republic. Since 
1815 this industry has become so important as to give at the 
present time employment to about 15,000 persons. The 
traffic is carried on with all the world, but the principal ex- 
portation of beads is to the ports of Asia and Africa. An 
extraordinary stimulus was given to this industry a few 
years ago by the prevailing taste for beads for trimming- 
ladies' dresses. A great extension of the manufacture tonk 
place, and the labor was paid so high that all who could do 
so gave up their usual trades for bead making. But when 
the demand for beads declined, most of the workmen who 
had been allured by fancy wages to the bead manufacture 
were thrown out of work, and compelled to return to their 
former occupations. Whatever be the cause, bead making 
has always been the special privilege of Venice, in spite of 
all foreigil attempts to manufacture this article elsewhere. 
The wages in glass works are for a first master about 8f. a 
day, for a second master 43^f., and for the ordinai-y work- 
men frorh 3f to 5f. a day. During the last five years the 
average annual exportation of beads has been 25,000 quintals, 
of the approximate value of 5,500, OOOf. 



Iilqnld Oxygen and Nitrogen. 

We are slowly learning more of the liquid and solid states 
of the elementary and compound bodies formerly known as 
permanent gases. According to the latest researches, oxy- 
gen when cooled to 136° C. (213° F.) liquefies to a colorless 
transparent liquid at the very moderate pressure of 23 atmo- 
spheres, or thereabouts. Nitrogen at the same temperature 
does not liquefy at a pressure of 150 atmospheres, but yields 
a colorless liquid, with distinct meniscus, when the pressure 
is cautiously allowed to fall to a point not lower than 50 at- 
mospheres. It is now well known that ozone, under quite 
moderate limits of pressure and temperature, is a liquid of 
intensely blue color, which gives a vapor which can only be 
compared in color: with the brightest blue sky. In this con- 
dition ozone is a most potent body, decomposing with explo- 
sion upon slight provocation into common oxygen. Pure 
alcohol is a white solid at about 130° C. (303° F.). At a 
very slightly highei temperature it is viscous, like oil 
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THE EABNET ATJTOUAIIC DTJHFING BOAT. 

(Continued from first page.) 

If the various public officers having charge over the 
waters of our harbor are really in earnest in all they have 
said and caused to be written about the danger of the chan- 
nels being blocked up, they will at once acknowledge the 
advantages of this system and encourage its use. 

If the present dumping ground is not sufficiently tar at 
sea to prevent danger to the harbor and the drifting of 
refuse upon the shore, let it at once be removed to a point 
where no harm can come from it — where the ocean currents 
will carry the material beyond the influence of tides. 

These boats are perfectly capable and were built for the 
purpose of going far to sea. One of the great advantages 
of this boat is that they can be readily changed to carry 
dredging, garbage, or freight, their carrying capacity being 
over 500 tons. The office of the Barney Dumping Boat 
Company is at 346 Broadway, New York city. 

^ I I I » — 

Tbe German Population or the ITnlled States. 

The occurrence lately of the bicentenary of the arrival of 
the first German immigrants in America, has directed atten- 
tion on both sides of the 
Atlantic to t h e numerical 
strength of the German ele- 
ment in the United State.?. 
The New York Journal of 
Commerce declares that this 
can be inferred only very in- 
adequately from the last cen- 
sus returns. The only per- 
sons reckoned in it as "Ger- 
mans" are those born wilhin 
the present German Empire. 
Austrian and Swiss Germans 
are credited to their respect- 
ive States. The last census 
has this advantage over its 
predecessors — that it tells us 
how many native born Ameri- 
can citizens are children of 
German parents (understand- 
ing the term "German" in 
its restricted application to 
natives of the present Ger- 
man Empire); 4,883,842 had 
German fathers, and 4,557,625 
German mothers. Other ta- 
bles enable us to form an estimate of the number of those 
children who have had both parents Germans;, and so 
we may set down tlie total number of children h3,viiig 
one or both parents Germans at about .5,50,0,000. To this 
should be added about 400,000 out of the large number of 
persons of foreign origin wliose actual place of birth is not 
given ; tlie Germans from Austria, Switzerland, and Luxem- 
burg; and those Alsalians who, although talking German, 
are classed as French. All these may be set down at 300,000. 
We may also fairly throw in the number of those Pennsyl- 
vanians, etc., who still use German as the language of 
ordinary intercourse. If all these items be reckoned up, it 
■will be seen that the German American element cannot fall 
short of nine millions. Should any one think this estimate too 
high, let him remember there are thousands of descendants 
of Germans who speak the German language as their 
mother tongue, and all whose sympathies and connections 
are with the German element, although in the censu.s they 
are returned as pure Americans. 



In mercurial poisoning, the early changes consist of hy- 
pjrsemia of membranes and of the cord, followed by hemor- 
rhages, inflammatory exudation, and changes in the nerve 
substance hardly differing from those seen in the other two 
cases. In each instance the peripheral nerves and the nerve 
roots showed no alteration; so that the conclusion is that 
the paralysis, spasms, etc., characteristic of the toxic effects 
of these metals, depend upon a central rather than a peri- 
pheral disturbance, all the degenerative changes described 
as occurring in nerves and muscles being strictly deutero- 
pathic. — Lancet. 

■ ( ■ » » 

COASTING WITHOUT SNOW. 

Most boys are very fond of coasting, but there are very 
few who have ever had an opportunity of coasting in sum- 
mer. Many boys have looked longingly at steep, grassy hills, 
and have wished that Jack Frost would hasten on, so that 
they might enjoy the winter sport. They would like to learn 
how to slide downhill in summer on the grass without get- 
ting wet feet, frost-bitten fingers, and other discomforts of 
cold weather. 

■W^hile on my vacation in the BerTishire Hills I made a sled 



gether will prevent them from springing under the ham- 
mer. 

In sliding down the hill, in order to steer, a short stick 
should be taken in each hand and dug into the ground on 
the side toward which you wish to go. 

Geo. Bardwbll. 




Effect of metallic Poisons on the Spinal Cord. 

The affections of the nervous system produced by con- 
tamination with certain metals, as lead and mercury, have 
been studied more extensively clinically than pathologically, 
and even yet it may be held to be undetermined whether the 
actioQ of the poisoQ is upon the peripheral or the central ap- 
paratus. Dr. Pnpow has recently put on record the results 
of anatomical investigation upon animals (chiefly dogs) poi- 
soned by arsenic, lead, and mercury respectively (Virchow's 
Ardiiv, 93, Heft 3), and in most cases he was careful to ad- 
minister the poisons in varying quantities, so as to contrast 
the effects of acute and chronic poisoning. 

The general result of his inquiry goes to show that mark- 
ed changes of an inflammatory character occur in the spinal 
cord, both in the gray and white matter, under all these con- 
ditions. In acute arsenical poisoning the spinal cord was 
softened, the gray matter especially being reddened and 
swollen; there was proliferation of the nuclei of the blood 
vessels, and an exudation of a peculiar hyaloid substance. 
The nerve cells were swollen, their processes dwindled, and 
their protoplasm granular or vacuolated, while in the white 
columns the axis cylinders showed irregular thickenings. In 
chronic poisoning it was difficult to discriminate between 
the two portions of the cord, the divided surface having a 
yellowish-red color throughout;: the walls of the vessels were 
thickened, and hyaline masses abounded; the nerve cells 
vacuolated, or shrunken and pigmented; while free pigment 
masses, representing traces of hemorrhage, occurred through- 
out the sections. In other words, tliere is, in poisoning by 
arsenic, a central myelitis at first, and later a diffuse mye- 
litis. Very similar changes were found in the spinal cord 
after poisoning by lead — namely, exudation from blood ves- 
sels; a general affection of the nerve cells, beginning as 
cloudy swelling, and passing into atrophy and pigmentation ; 
and inflanimatory swelling of the axis cylinders. 
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SLEDS FOR COASTING WITHOUT SNOW. 

on which I could slide down a tolerably steep hill on the 
grass as nicely and swiftly as on tlie snow in winter. I will 
describe.it, so that others can enjc^tUe sport, and fine spout; 
it is. It is in many respects superior to real coasting. 

My sled is a very simple affair, being composed entirely 
of barrel staves. I made two kinds of grass sleds, single 
spring and double spring. The single spring is much the 
simpler, and requires only five staves, while the double spring 
requires nine. 

In selecting the staves take thosewhicharetlie widest and 
curve the most; also take those which will bend the least. 
If very strong staves cannot be had, a brace must be placed 
at the end of each runner, between the upper and lower 
staves. It is better to do without this block, if possible, 
as it interferes with the springiness of the sled. In making 



The Deepest TVell In the ITorld. 

The McGuigan gas well, the light from which can be 
plainly seen from the top of Wheeling Hill, is the pioneer 
gas well of this vicinity. It led to all of the others now 
making such a turmoil in this valley. It was sunk for oil, 
not gas, and the great gaseous reservoir was tapped una- 
wares. Just three miles nearer us the Buchanan well was 
sunk, and is now the deepest well in the world, having 
reached 4,300 feet, and is still going down. When a depth 
of about 3,000 feet was reached' the tools broke and were 
left there, and for some time the well was deserted. Then a 
new concern took hold of it, and Is now vigorously drilling 
for the greasy fluid. The rope broke in March, anil the 
cable, between 4,000 and 5,000 feet in length, and weighing 
several tons, parted seven hundred feet from the top, and all 

efforts to catch hold of it and 
draw it out with the great 
iron shaft or drill at the lower 
end failed. The workmen 
were then discharged and the 
public supposed the well 
abandoned. Superintendent 
Crocker had no thought of 
quitting the work. Addi- 
tional tools were procured, 
and at a recent date work 
was resumed. The well, 
which was dry, was filled 
with water to assist in float- 
ing the cable, a proper instru- 
ment was Inserted, and the 
rope was caught and lifted 
out. It was supposed that 
after gettitig the rope taut, a 
"sucker tod '' would have to 
be Bent down to loosen it 
from the drill at the bottom, 
as that was fast and could 
not be lifted with the weak- 
ened rope. Fortunately the 
rope out itself off where it 
was attached to the shaft, and thus saved a great deal 
oftioqble. The next. thing to do was to remove the 
.water from the well.vand pmnping was resorted to, wbea 
nearly a- barrel of very fine crude oil was obtained. The 
well is cased to the depth of l,S00or 1,400 feet and is dry. 
When the water is removed, which will be done in a day 
or two, a "spgar '* will be sent down after the drill, and no 
difficulty is anticipated in bringing it to the surface. When 
this is accomplished the Work of deepening the well will be 
recommenced. Mr. Crocker states that the machinery he 
has on the ground will enable him to go 500 feet deeper, 
and by increasing its power he could go to the depth of 
7, OCO feet, but he hopes to reach oil in paying quantities at 
a small additional depth. — Wheeling (W. Va.) Register. 







COASTING WITHOUT SNOW. 



the single spring sled this block should be nailed on to the 
lower stave of the runner before the lower stave is fastened 
to the upper. Care should be taken in nailing the staves 
together not to get the nails too close to one another, as this 
is liable to split the wood. After being driventhrough, the 
nails should be clinched. For this purpose wrought nails 
are the best. The seat and , board on which the feet are 
placed should be nailed to the upper staves before these 
staves are fastened to the lower. 

In making the double spring sled the advantage is that it 
is much more springy, and therefore rides more easily. The 
seats should be fastened on as on the single spring sled. 
Each stave should be nailed to another before the couples of 
staves are fastened together. In fastening the seats a solid 
gupport iutrodiaced between thestaves as they are nailed to^ 
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Crotoii Chloral In the Treatment of Wh6<iptng 
Cough. 

W. C, Webb, M.D., of Bryantsville, Ky, {Ame.ri can Prac- 
titioner, August, 1883), has come lo the conclusion, from the 
treatment of nearly two hundred cases of whooping cough, 
that croton chloral is by far the most valuable single remedy 
for its relief. He has found thatit is well borne by children. 
To affect the disease it must be given in decided doses. A 
child twelve months old will bear one grain of the medicine 
every four hours throughout the twenty-four. During the 
fii'st week not less than this should be given. Thereafter, 
the cough is usually so much relieved that few if any doses 
are required at night. It the drug be thus pushed to its full 
effect, there are few cases that may not be entirely controlled 
in a fortnight. The dose for children ten years old should 
be two grains every four hours; adults will bear only about 
four grain doses. The drug thus Used does not derange di- 
gestion or affect the vital nervous centei's. The first few 
doses:may cause some irritation about the throat and fauces, 
but this soon ceases. The relief is so marked in some cases 
that patients fall asleep in their chairs. 

Croton chloral, if pulverized, will dissolve readily in com- 
pound tincture of cardamom. The following is a good pre- 
scription: R. Croton chloral, 3 i. ; tinct. cardamo., glycerine, 
aa |ij. M. Sig. One-half teaspoonful every four hours, 
for a child two years old and under. A. less expensive and 
very useful mixture is as follows: R. Croton chloral, Ji, ; 
tinct.- belladonnfe, lij. ; tinct. cardam. co., ^ij. ; glycerine, 
5 iij. M, Sig. Dose,:rOne-halt teaspoonful. If the par- 
oxysms of cough are exceedingly severe, and if there is 
extreme gastric irritability, the croton chloral should be pre- 
ceded by a few whiffs of chloroform. The ansesthetic thus 
used produces the happiest effects, and it need not be re- 
peated more than two or three times. The combination of 
bromides with the croton chloral is of doubtful utility. If 
any of them are to be used, the bromide of quinine should 
be preferred. Watchfulness should, of course, be exercised 
during the use of crotoq ghloral, lest tOXic symptoms should 
be manifested. 
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Hearing tbe Wblstle. 

To (he Editor of the Scientific American: 

I lived at one time about one and a half miles west from 
Havana, K. Y., at an elevation of about 600 feet above the 
valley at the head of Seneca Lalie. I have frequently heard 
the locomotive whistle distinctly at Corning and at Elmira, 
N. Y., a distance of about eighteen miles from where I 
lived. The condition of the atmosphere at such times was 
looked upon as indicating an approaching storm. 

Burr Noble. 
San Francisco, Cal, October 11, 1883. 
To the Editor of the Seientifie American: 

I have often heard locomotive whistles from Nevada, 
which is not less than nine miles on an air line. I have 
heard the mill whistle a few times from the same place. I 
have also heard the locomotive whistle a few times in favor- 
able w^alh ar Svnm 'Katt, Snott Kansas, which is a trifle 
over seventeen miles. I have heard the foundry whistle 
from the same place. This is not an every day occurrence, 
for the weather must be favorable to hear from any of these 
points. D. K. HuBBS. 

Mount Vernon County, Mo. 

^ ( » I «» 

Xbe Engllsb Skylark In America. 
To the Editor of the Seientifie American : 

Under the above heading appeared in No. 13 — September 
23d, 1883 — of the Scientific American, an account of the 
successful acclimation of the skylark in Bergen County, 
New Jersey. 

Permit me, sir, to correct several errors in the notice re- 
ferred to, viz. : 

The skylarks were first brought to America for acclima- 
tion purposes in 1873 by the undersigned, then Secretary of 
the " Cincinnati Acclimatization Society," and set free in 
the spring of 1874 at Burnett Woods Park, near Cincinnati. 
They have since returned, or at least some of them, and 
every spring chosen as a place for abode a spot near the 
point where they first greeted the free American air, namely, 
a summit in the vicinity of tbe park before named. 

Contrary to their habits in Europe, these skylarks have 
selected a hilly ground as their favorite place of abode, 
whereas in the old country the skylark generally inhabits 
meadows or a level country. The writer of the notice in 
question states that the skylark is not a migratory bird. In 
this he is, however, not in accord with the facts, for the sky- 
lark is a migratory bird; only in rare instances small num- 
bers remain over winter in northern climates. Why, further, 
the same writer should use the term English skylark, I do 
not cJofflpMtoiid. Many also call the common sparrow in 
America .Bnj'Ks^ sparrow, but neither of these birds are of 
English origin, nor are they found solely in England. 

Armin Tenner. 
Berlin, Germany, October 6, 1883. 

_ i* < > I »■ 

Hearing tbe ITtaistle. 

To the Editor of the Scientific American: 

I have been a reader of your paper for five years, and 
cannot do without it. It is worth $10 a year to me. I have 
read quite a number of articles in my paper about hearing 
locomotive whistles a long distance; so thought 1 would tell 
what I have heard many times: This village is twelve miles 
south of east from Blood's depot, on the Rochester division 
of the Erie Railroad ; three valleys and four ranges of hills 
intervene. It is nothing uncommon, on qniet days preceding 
a storm, to hear the throbbing, rumbling sound of trains 
passing that place, and I have often followed them by the 
sound till they reached Kanona, a station twelve miles west 
of south from here, the whistles being very distinct at the 
intervening stations. I have heard this many times from a 
place one mile east of here, and have frequently listened 
and distinctly heard the whistle of trains as they approached 
a station (Wayland) four miles farther west of Blood's depot. 
1 do not hesitate in saying that I have heard locomotive 
whistles sixteen miles away, and have hundreds of times 
heard the roar of passing trains twelve miles away. This 
statement can be vouched for by reliable men living here in 
this village. p. M. M. 

Prattsburgh, N. Y., October, 1883. 



Nickel Plating on Zinc. 

BT PROP. H. MEIDIKQEB. 

Successful electroplating in general depends on three con- 
ditions: on the quality and properties of the metallic solu- 
tion (the bath), on the strength of the current, and its rela- 
tion to the surface of the pole, which determines the thick- 
ness of metal deposited in a unit of time (rapidity of 
precipitation), and on the nature of the surface of the pole 
on which the metal is to be deposited. If the pole is of 
metal and is lo be inseparably united with the deposit, as is 
the case with silver plating, the surface must be perfectly 
clean and free from oxide or grease. If the surface is dirty, 
the precipitate peels off. It will not adhere at Ull to non- 
metallic substances, but.merely incloses it. 

It is a fact worthy of attention that under otherwise simi- 
lar condilions .tnany metals do not take certain deposits 
well. In some cases the deposit is streaked, powdered, or 
of bad color, and in others it peels off afterward when pol- 
ished. Iron in its different forms (steel, wrought iron, or 
cast iron), zinc, lead, and tio cannot be readily silvered or 
gilded ia the cyanide bath, altbougb it works first rate on 



copper and its alloys, and is generally used for that purpose. 
But of the copper alloys German silver causes more difficulty 
than brass. Copper, brass, and iron are easily plated in the 
nickel bath; zinc, on the contrary, is not. In some of these 
cases the metal to be plated [acts directly on the solution 
itself, as, for example, zinc acts on silver and nickel solu- 
tions, and this circumstance may affect the properties of the 
whole deposit; this does not happen with iron. 

If a metal cannot be nicely plated in a bath, it is customary 
to cover it first with some other metal of better qua'lily in 
this respect. Thus iron, zinc, and tin are easy to silver and 
gold plate after they have been copper plated, and zinc can 
also be nickel plated under these conditions. 

To unite the deposit as firmly as possible with the object, 
it has been found in many cases advantageous to slightly 
amalgamate the surface of the metal to be plated, especially 
in giving a thick coating of silver to instruments. The 
method is extremely simple, for it is only necessary to dip 
the articles for a short time into a mercurial solution and 
Uum rinse them with water. 

The quantity of mercury used is insignificant, in fact a 
heavy amalgamation must be avoided, as it would make the 
metal brittle. A mercurial solution serviceable for this pur- 
pose is made with the commercial mercuric nitrate or 
chloride (corrosive sublimate). The solution must be very 
dilute, about one, five, or at most ten parts of the dry salt 
in a thousand parts of water; to this solution some sulphuric 
or chlorhydric acid is to be added until the liquid is perfectly 
clear. The stronger solution gives up more mercury in a 
given time than a weaker one, and this must be taken into 
account in amalgamating. With practice it is easy to tell 
from the change of color when enough mercury has been de- 
posited. Iron does not alloy, or only very badly, with mer- 
cury, and hence it cannot be subjected to the process just 
described. 

Within the last decade nickel plating has reached an ex- 
traordinary development. At first it was limited to iron, 
then it was gradually extended to brass and German silver, 
and now is increasing in favor for coatingzinc. Asthis metal 
takes the nickel from ordinary baths very badly, it has been 
proposed to copperplate it in the cyanide bath. But this is 
a nuisance. The use of the poisonous cyanide bath should 
be avoided as far as possible, and limited to cases where it 
cannot be dispensed with; in nickel plating, cyanides are not 
absolutely necessary, even if an intermediate layer of copper 
is desirable in thick nickel plating. The cyanide of copper 
(and likewise brass) bath has a disagreeable property of only 
working when certain conditions are exactly observed; it 
also decomposes easily. As the nickel wears off by use tbe 
red shines through, which is worse than if the white zinc 
itstlf were laid bare. Experience also showed that coppered 
zinc, when it came into the nickel bath, at oaee turned 
black and could not be plated. 

There is not yet any literature on amalgamating zinc for 
the purpose of nickeling it. On many sides objections are 
heard against the deficiencies of the customary process of 
nickel plating, and it seemed to me worth while to make 
some experiments in this direction. The experiments were 
satisfactory. I amalgamated a sheet of zinc and then had 
it nickel plated by Schwerd in Carlsruhe. The nickel ad- 
hered well, united perfectly, and took a fine polish. I think 
it is not improbable that the nickeled sheet-zinc of comOierce 
is prepared in a similar manner This supposition receives 
support from one of the properties of this zinc to which my 
attention was called by Beuttenmllller, who has used a good 
deal of it in his factory. 

It is rather brittle in comparison with pure sheet-zinc. I 
cannot explain this brittleness in any other way than due to 
amalgamation. The alloys of mercury with solid metals, 
called amalgams, exhibit this property, that the mercury dis- 
solves off small quantities of the metals to form a thicker 
liquid; with a larger excess of the solid metals tlie alloys are 
solid, but fragile and brittle. This character remains, but 
grows gradually less. When a sheet of metal is amalga- 
mated, it depends on the quantity of mercury combined with 
it and the depth to which it penetrates, whether it will cause 
a perceptible change in the strength of the metal. 

Copper must remain in contact with mercury for a long 
time until it has penetrated a considerable depth; with zinc 
this takes place very rapidly. A sheet of zinc one millime- 
ter in thickness, thoroughly cleansed in acid, only needs to 
have metallic mercury poured over it so that it forms a bright 
mirror to make it so brittle that it will not stand bending. 
Zinc carries this peculiarity into its alloys with copper, so 
that brass and German silver are much more sensitive to 
mercury than copper. If zinc is immersed in a mercurial 
solution, it will depend upon the time it stays In whether the 
mercury will be merely deposited upon the surface or will 
penetrate more deeply into the zinc. A concentrated mer- 
curial solution will make a sheet of zinc one millimeter thick 
brittle in a few minutes. 

The quantity of mercury necessary for nickel plating will 
have an imperceptible Influence on its strength if the zinc is 
thick; but if it is tbin it may show a perceptible difference, 
which makes it (iifflcuH to work the zinc. Special care must 
be taken to prevent too much mercury being deposited on 
the zinc by leaving it in the solution too long. The exact 
quantity can only be determined by experiments that are 
simple and easily carried out 

When one metal is deposited on another by the galvanic 
current, we cannot speak of ihem as alloys if they are insep- 
arable, foi- they are only held together by adhesion. Hence 
there can be no change in tbe characters of the two metalsj i 



neither a harder nor a more brittle product results from elec- 
troplating. If the latter is observed even in a slight degree, 
it is easy to conclude that there is mercury in it. 

Pure zinc has a different action on nickel solutions from 
amalgamated zinc. The former soon turns yellow and 
brown, and llie deposit can be rubbed off with a piece of 
paper. If a feeble current is employed this chemical action 
preponderates, and hence we obtain a poor deposit. It the 
current is very strong, the zinc will be more rapidly coated 
with nickel by electrical action than it would by the chemi- 
cal action of zinc on the solution, and a good deposit can be 
obtained. It is only by observing these precautions that it 
is possible to nickel plate zinc directly, and yet this is fre- 
quently inconvenient. If amalgamated zinc is dipped into 
a nickel solution, after a long time feeble action will begin. 
The mercury, although there is so little of it, protects the 
zinc against the action of the liquid, like zinc in its alloys 
with copper, brass, etc., is protected against the attacks of 
different liquids, copper sulphate, sulphuric acid, etc. Yet 
in all these cases the protection is incomplete; after a while 
a slight action is observed. In nickel plating zinc, slight 
amalgamation will suffice to secure a good deposit with a 
feeble current. 

It has been observed that some kinds of German silver 
take nickel badly; previous amalgamation may, perhaps, 
be an advantage here, too.— Badiseke Oewerhe Zeitung. 



Coloring Amber. 

For coloring amber it is necessary to find a liquid in 
which the amber can be heated, and this liquid must fulfill, 
says Prof. Ed. Hanausek, the following conditions. Its 
boiling point must lie above 150° C. (303° Fahr.), and it is 
better if it boils above 300° (393° Fahr.). The amber must 
not be attacked by the hot liquid nor must its physical char- 
acters be changed. The liquid must be able to dissolve 
dyes and not decompose them, or at least not rapidly. It 
should also be mentioned that the dyestuffs employed must 
not decompose at 150° or 300° C. Many of the fatty or 
essential oils, and also solid fats and hydrocarbons which 
melt below 150°, may fulfill these conditions. The attempt 
to impart different shades of color to amber were made with 
linseed oil. The following pigments dissolve in it without 
being entirely decomposed at 300° C, viz., dragon's blood, 
alizarine, purpurine, and indigo. Of tbe aniline colors, 
fuchsin, aniline violet, methyl green, and alkali blue, all 
refuse to dissolve in pure linseed oil. In carrying out the 
experiment a weighed ((uantity was stirred into linseed oil, 
and the piece of amber to be colored suspended therein, and 
slowly heated to 190° or 300° C. The liquid was then kept 
for some minutes at the temperature of 180° or 300°, after 
which the source of heat was removed and the hot liquid 
allowefl to ceai gntduMly. ~ After tafeias ttie««Wftbeebaut»«f 
the oil and cleansing it, it was found to be dyed. 

Different colors can be obtained with the above mentioned 
dyes, and various shades can be produced according to the 
relative proportions of dye and oil. 

A light 01- dark reddish brown can be made with dragon's 
blood, bright yellow with alizarine, an orange yellow with 
purpurine, light or dark green, dark blue, and black from in- 
digo. The proportions of indigo that must be taken to ob- 
tain the shades mentioned are given as follows: For light 
green, one-fourth of apart of indigo to a hundred parts of 
oil; for dark green, half a part to a hundred; for dark blue, 
one part of indigo to a hundred; and finally for black, four 
or five parts of Indigo to a hundred of oil; on heating the 
oil, the indigo dissolves in it and imparts to it a very beautif nl 
reddish purple. 

By frequently heating these mixtures to 300° C, both the 
indigo and the linseed oil suffer some change. The oil gets 
thicker and turns brown, and when heated it no longer as- 
sumes such a fine purple color. A mixture that has under- 
gone this change from heating, colors amber brownish; 
hence when it is desired to obtain pure shades of green and 
blue, it is necessary to frequently change the dye baths or 
renew them. In dyeing black this is not so necessary, yet 
it has also been observed that in this case, too, the operation 
succeeds better by using fresh dye baths, or at least adding 
a little unused indigo to the bath after each heating. In 
dyeing black it is not necessary to suspend the amber in the 
liquid, for it is colored more quickly when it lies on the 
bottom in immediate contact with any undissolved indigo. 

If finely pulverized asphalt is put in linseed oil, and the 
oil heated until it almost boils, a portion of tlie asphalt will 
dissolve, forming a brownish liquid and have a distinct 
green fluorescence. Amber that has been heated in this 
liquid for a long time to 300° C. acquires a brownish color 
and has a slight greenish fluorescence. This fluorescence is, 
however, ^uch more distinct and striking if the amber is 
subsequently heated in a mixture of one part of indigo in a 
thousand of oil. 

Asphalt is not the only substance that can be employed to 
Impart this fluorescence to amber, as all hydrocarbons which 
are fluorescent themselves^can impart this quality to amber. 
Coloring amber is of practical interest in as far as it is a 
fact that this crude material can have the color changed in 
every way. 

If it is found possible to give to any amber the color and 
shade of the finest quality, great results may be expected. 
Moreover, the method of dyeing low priced amber is so sim- 
ple, that it can very easily be changed to black ainber, for 
example, which is capable of being used for certain purposes. 
Rendering amber fluorescent may be of considerable \m- 
portance.— Jr«M«8<« Erfindungen wnd Erfahrungen. 
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Tbe NeTV EiiKllsb Patent Ijair. 

Willing upon tbe subject of tbe Patent Act, Mr. James 
J. Aston, Q.C. — perhaps the best legal authority on tbe 
matter — expresses the opinion that inventors have much 
cause to be grateful to the Government for passing the new 
act. Ml. Aston draws particular attention to one feature of 
the new law whicti has hitherto escaped notice, and which, 
in his opinion, constitutes au important benefit for in- 
ventors. Under tbe existing law a patent is granted upon 
the "express condition '' that the nature of the invention, 
and in what manner the same is to be performed, shall have 
been described and ascertained by the inventor in his com- 
plete specification. This regulation throws tbe burden of 
proof upon the inventor, who has frequently been surprised 
to find that a description which he may have drawn up to 
the best of his ability has been held to be insufficient by the 
courts. Where Ihis is the case tbe patent is voided. Under 
tbe new act, however, this condition is altogether omitted 
from the patent as draughted, and the complete specification 
will be filed before the granting of the patent, and will be 
approved by a competent officer before it is accepted and 
published. The new patent will further recite "thatthe 
Inventor halh, by and in liis complete specification, particu- 
larly described the nature of his invention." Hence it 
would seem to follow, as Mr. Aston says, that the official ac- 
ceptance of tbe specification carries the guarantee of its suffi- 
ciency; wherefore, in future, patents granted in the pre- 



3. In order- that the head may be kept up and the child pre- 
vented from poring over his books, a raised-desk and a 
form well adapted to his height should be provided. 4. 
The hours of work should be moderate; none should be done 
before breakfast. School hours should not be longer than 
from nine till twelve and from two till four, with perhaps 
an hour in the evening for preparation. 5. Active out door 
games— lawn tennis, fives, football, and cricket — should be 
encouraged. 6. The diet should be abundant and varied. 
7. The bowels should be kept in order, and constipation 
avoided. 8. Appropriate glasses should be provided for 
viewing distant objects, and especially for following instruc- 
tion on the blackboard, which many children wholly lose; 
but if tbe selection of glasses is not placed in tbe hands of 
an ophthalmic surgeon, it will be well to remember that in 
moderate myopia no glasses are required for near work, and 
that the feeblest glasses which give good vision for distance 
should be used. — Henri/ Power, M.D. 



Air AUSTRALIAN STEAK FERBY BOAT. 
The increase of traffic between the north and south banks 
of the Yarra, at Melbourne, has now assumed such dimen- 
sions that the ordinary convenience afforded by the Falls 
bridge and the several ferry boats is entirely inadequate. 
From time to time the Harbor Trust has been urged to estab- 
lish a steam ferry, and it now appears probable that the much 
needed reform will be accomplished. At the foot of Spencer 



fused to its bottom, or, better still, by placing the gold at 
the top of one limb of a U-shaped crucible, withdrawing 
test portions from the top end of the other limb, Mr. Chand- 
ler Eoberts arrived at the diffusion rate, 300 millimeters in 
five minutes for silver, this rate being probably a little 
higher than that of gold. 

Sir William Thomson characterized this as a great dis- 
covery. The rate of diffusion of gold in lead, he said, ap- 
peared to be immensely greater than tlie rate of diffusion of 
liquids. The fact was, it was a subject of wliich we under- 
stood very little indeed, but which would probably prove 
of great value in tnetallurgy, where one example of it, tlie 
rapid mixture of spiegeleiseu with iron, was well known. If 
tbe experiments were repeated with salt and water substi- 
tuted for the gold and lead, it woiuld take years, twenty 
years at least, to produce the result now attained in forty 
minutes,' and which took place not much less rapidly than 
the diffusion of oxygen through hydrogen, or the transmis- 
sion of heat through iron. 



Bone BlacR Snperpbosptaate 

Prof. F. Farsky's conclusions are that superphosphate gties 
back in the soil the more rapidly the more calcium carbon- 
ate is present. The more water circulates in the soil, the less 
is the reversion. Superphosphate of a coarse texture is less 
liable to reversion than that of a fine grain. As most seeds 
complete their germination in tbe soil in seven to fourteen 




STEAM FEEBY AT SPENCER STREET, MELBOURNE, AUSTRALIA. 



scribed form cannot De rendered void on this account. Mr. 
Aston writes in this case as an inventor; and, as such, he 
feels thankful for and greatly relieved by this change. 
Thus it would appear that the modified kind of inspection 
hereafter to be performed by the officials will be a greater 
protection to the inventor than was expected. We are not 
aware that Mr. Aston ever asked for an official guarantee 
of novelty, as did some fervid admirers of inventive genius; 
but protection against loss by inadvertence or ignorance of 
the necessities of accurate description is not too much to 
ask of the Patent Office. It must not be forgoMen, how- 
ever, that this conclusion is only the opinion of one lawyer 
(although an experienced one), and awaits confirmation by 
the court which first decides a disputed case of the nature 
indicated. — Journal of Gas Lighting. 



Nearslgbtedness. 

The points which should he insisted upon for the preven- 
tion of myopia, or for its arrest when it has commenced, are 
the following: 1. Work should always be done in a good 
light, and so far as may be possible by daylight; hence late 
hours, reading in bed, by twilight, arid by firelight, should 
be discountenanced. 2. The type of the books in common 
use should be good. If two editions are printed, one with 
large and the other with small type, the former should be 
chosen. A few chapters may be detached and bound sepa- 
rately, so as lo make a light book, easily held in the hand. 



Street men are now engaged cutting out a miniature dock, 
from which the ferry will start, and on the other side of the 
river a similar excavation is in progress. The ferry, which 
will be square, botb stem and stern, will be driven h^ power- 
fulmachinery, and will be of such beam that several loaded 
carts and wagons, irrespective of passengers, can be con- 
vej'ed at once. The arrangements for entering and debark- 
ing will be such that horses will have no more difficulty 
than in crossing a bridge, and a wonderful convenience will 
thus be afforded to the public. — Illustrated Adelaide News. 



* ' » » ^ 



tfcw JTIetallurglcal SlscoTery. 

At a recent nieeting of the British Association, Professor 
Chandler Roberts described some most suggestive experi- 
ments on the mobility of gold and .silver in molten lead. Gra- 
ham first ascertained the rate of diffusion of salts in solution ; 
Dr. Guthrie has recently studied the diffusion in alloys; and 
Professor Roberts is now testing metals at temperatures 
above their melting points. If a lump of a gold-lead alloy 
with 30 per cent of gold, covered with lead, is heated in a 
crucible, the gold appears, at the surface the very moment 
when perfect fusion has been attained; this diffusion also 
takes place rapidly if the gold alloy is put in a small cruci- 
ble, and this one placed within another crucible containing 
lead. By melting in a cylinder, 300 millimeters high, a 
solid cylinder of lead wi-th a small piece of the gold alloy 



days, it appears that in lime soils plants obtain the phos- 
phoric acid of their nourishment cliiefly, if not entirely, from 
the calcium phosphate soluble in ammonium citrate. In an 
experimental field fine grained superphosphate gave a less 
advantageous result than coarser qualities. Kladno phos- 
phate gave in three cases a better result than superphos- 
phate, except with potatoes. Precipitated phosphate did 
not act as well as the other phospliates. — Biedermann's Oen- 
trablaUt. 



The Dimensions or Atoms. 

In a recent lecture at the Royal Institution, by Sir Wil- 
liam Thomson, on the size of atoms, the speaker, through a 
series of learned considerations which cannot be given here, 
reached the following conclusions: It is very probable that 
in an ordinary liquid, or a transparent or semi-opaque solid 
body, the mean dista;rice between the centers of two contigu- 
ous molecules is less than one five-millionth of a centimeter 
and more than one-billionth of a centimeter. To obtain an 
idea of the grain and of tlie corresponding relative sizes, let 
us imagine a globe of glass or of water of the size of a cro- 
quet ball (10 centimeters in diameter), and let us increase it 
in imagination until it becomes as large as the earth, each 
inolecule being increased in the same proportion. Then the 
structure of this mass thus increased would be more granular 
than that of a pile of musket balls, but certainly less so than 
that of a pile of croquet balls. — La Nature. 
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Irrigation In India. 

The^ysteni of ii-rigatiou now in use in the Madras Presi- 
dency is on a vast scale, u record, though imperfect, of the 
tanks in 14cullivated districts showing them to amount to 
43,000 ill repair and 10,000 out of repair, or 53,000 in all. 
The length of embankment required for each may be esti- 
mated on a moderate calculation at half a mile, and the num- 
ber of masonry works in irrigation sluices, waste weirs, and 
the like may be taken to be at least six. The embankments 
alone for all these tanks would extend over 30,000 miles, 
while the total number of separate masonry works are at least 
300,000. The most remarkable feature about tiiis gigantic 
system is that it is entirely of native origin, not one new 
tank having been made by Europeans; and, according to all 
accounts, there must be a good many equally fine works which 
have been allowed to fall into decay. According to the Trop- 
ical Agricutturist, the revenue dependent on existing works 
is roughly estimated at 150 lakhs. 



K. Heumann raises the question whether sulphur, sele- 
nium, arsenic, etc., are not, under suitable circumstances, 
capable of phospiioiescing like phosphorus. He finds that 
when sulphur is heated on a metal or porcelain plate in the 
dark, the vapors suddenly Ijecome phosphorescent, burn 
with a bluish-gray flame, perfectly distinct from the ordi- 
nary tine blue flame of sulphur. The odor given off is not 
that of sulphurous acid, but resembles that of hydrogen 
persulphide, camphor, and ozone. The product of the com- 
bustion is doubtless a stage of oxidation lower than sulphur- 
ous anhydride. 



KRAKATOA. 

We give herewith a sketch of the island of Krakatoa, in 
the Straits of Sunda, near the island of Java, which suddenly 



low, managing' to get his head seaw&rd, went away at a 
great rate, sometimes below and sometimes on the surface; 
but he had been wounded mortally, and he was easily 
bi'ought ashore again. — Pall Mall Gazette. 



THE BOTTLE-NOSED "WHALE. 

A rare specimen of the Mesoplodon, or bottle-nosed whale, 
of which a picture can be seen on this page, was recently 




THE BOTTLE-NOSED WHALE. 

washed ashore near Long Branch. Professor True and Mr. 
Palmer of the Smithsonian Institution have taken a plaster 
cast and removed til e bones to Washington. This is said 
to be the second specimen ever prepared. The only one 
now known is in the Paris Museum. The body is nineteen 



disagreeable smell, suddenly rushed up the pipe, rising to a 
height of 43 feet above the surface. This left a heavy de- 
posit, as it passed down the street, of dark gray sand, dead 
leaves, decayed wood, and nodules of iron. In a few days 
it became perfectly clear. In boring this well, an iron tube 
4 inches in diameter was put down to a depth of about 100 
feet, and inside this, gas pipes 3 inches in diameter were 
put down to the required depth. The uniform outflow of 
this well (the Borough well), shown in our cut, is 43,000 
gallons daily, the whole of the cost of wliicli, including 
tanks at which water carters can fill their casks, troughs 
for watering of horses and cattle, pipes for cliannels, etc., 
was only £280 16s., whereas the estimated cost of supply- 
ing Sale with water from a higher level of the river, by 
gravitation, was estimated at £36,000. 

The following is the analysis of the water made by Mr. 
Cosmo Newbery. It is bright, colorless, and tasteless; it 
contains an amount of solid matter in solution equal to 30'7 
grains per gallon. 

An analysis of this gave: 

Chloride of sodium 3644 

" "potassium ■,....*..,,.♦..,,.,.. trace. 

" "calcium " 

^' " magnesium 0"46 

Carbonate 0'40 

'^ of calcium trace. 

"silica 080 

Organic matter r60 

Total 39-70 

In one million parts it contains free ammonia, 075; albu- 
minoid ammonia, none; nitrates and nitrites, none. The 
water is of excellent quality for all domestic purposes, and 
it is remarkably free from nitrogenous bodies. 

Most of the ground bored through was soft; samples of 
the various strata passed through were religiously preserved 




THE ISLAND OF KRAKATOA, FORMERLY IN THE STRAITS OF SUNDA, SUBKERGED DURING THE LATE VOLCANIC EBUFTIOir IN JAVA. 



disappeared during the terrible earthquakes of August 35th 
and 36th last. A large area of habitable territory was sub- 
merged during this extraordinary convulsion of nature. 
One hundred thousand people lost their lives, most of them 
being overtaken by the great waves which came from the 
sea, and swept inland for several miles. Our engraving is 
from the Illustrated London News. 



Death n-om Passion. 

Cases in which death results from the physical excitement 
consequent on mental passion are, according to the Lancet^ 
not uncommon. A recent instance has again called attention 
to the matter. Unfortunately, those persons who are prone 
to sudden and overwhelming outbursts of ill temper do not. 
as a rule, recogniae their propensity or realize the perils to 
which it exposes them; while the stupid idea that such 
deaths as occur in pa^ion, and which are directly caused 
by it, ought to be ascribed to ' the visitation of God," tends 
to divert attention from the common sense lesson which 
such deaths should teach. It is most unwise to allow the 
mind to excite the brain and body to such extent as to en- 
danger life itself. We do not sufficiently appreciate the 
need and value of mental discipline as a corrective of bad 
habits and a preventive of disturbances by which happiness, 
and life it.oelf, are too often jeopardized. 



A TThale Hunt In Shetland. 

At West Voe, Dunrossness, on September 20, early in the 
morning, a number of six oared boats were proceeding to 
the fishing, when they observed a shoal of whales (twenty- 
eight in number) disporting themselves close to Sumburgh 
Head. They immediately gave chase, and succeeded in 
driving them all ashore. The scene of slaughter was wild 
in the extreme. Along the head of the Voe were spread 
the whales, lashing the water into foam in their death strug- 
gles, while in the midst of the blood and foam the men, 
wading waist deep in water, were going from fish to fish 
and plunging lances into the monsters' sides. One big fel- 



feet and four inches long and will probably weigh two tons, 
— Graphic. 



ARTESIAN WELLS, AUSTRALIA. 

There are two artesian wells at Sale, known respectively 
as the Borough and the Cunningham Street well. On the 




ARTESIAN WELL SALE, AUSTRALIA. 

15th of April, 1880, a contract to bore 300 feet, or until the 
water flowed over the surface, was taken by a German 
called Niemann, the borough council of Sale, after con- 
siderable discussion, having voted a sum of £200 for the 
purpose. Water which rose 3 feet above the ground was 
struck on June 17, at a depth of 190 feet; and on sinking 
some 40 feet deeper, a stream of black water, with a most 



and placed in tlieir order, in a long box with a glass front, 
and were thus sent to the Mining Court of the Melbourne 
Exhibition. 

Water was struck in the Cunningham Street well, which 
is the property of a private company, on the 35th August, 
1883. Two water bearing strata have been tapped here, one 
at the depth of 190 feet with a 6 inch pipe, the other at 384 
feet with a 4i^ inch pipe, placed inside the former. The 
supply of water from the 190 foot level is 350,000 gallons, 
and that from the 284 foot level 150,000 gallons a day, mak- 
ing in all the immense outflow, rising 40 feet above the sur- 
face, of 400,000 gallons a day, of which at present about 
380,000 gallons are wasted. This runs through the street 
into Wishart's Morass, thence into Flooding Creek, and 
and thence into the Heart Morass, where it floods a lot of 
selections for a distance of over six miles. It is, however, 
anticipated that at some future period this water will be 
used as a motive power. The water from the lower level is 
kept back by means of cocks The cost of this well was 
£1,3.50; during the process of boring, several accidents in 
connection with the machinery occurred, usually causing 
the operation to end in failure. 

Acftrding to Mr. Johnson, Government Analyst, the 
water from the above well shows only six grains of salt to 
the gallon, as against 36 grains in that of the Borough well, 
not a quarter of a mile distant. The water from this latter 
is said to have proved unsuitable for reticulation purposes, 
as it not only rots tliie pipes, but also stops them up with 
sesquioxide of iron, so that they have to be taken up and 
cleaned at short intervals; that from the Cunningham Street 
well, on the other hand, so far from being injurious to iron, 
is actually said to be improving the boilers of the locomo- 
tives in which it is used, and to have been running through 
1 inch and IJ^ inch pipes for the last four or five months 
without any sign of injury. The borough council of Sale 
is talking of reticulating the town, but has not yet decided 
whether to use the Cunningham Street well or to risk put- 
ting down another. — Tovm ijind Country, 
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Organisms lilTing In tbe Atmosphere. 

Dr. P. Miquel, chief of the micrographic service at Mont- 
souris Observatory, has published a volume ou this subject, 
from which are taljen the following points, which we trans- 
late from the Bulletin de la Soeiete Francaim de HygieTie. 

Miquel divides these minute beings into four groups: 
micrococci, bacteria, bacilli, and vibrios and spiral mi- 
crobes. Each group or genus can be subdivided into spe- 
cies and varieties, the characteristics of which are unfortu- 
nately not well marked. 

The micrococci usually present the form of globular 
cells, without the power of spontaneous movement. They 
vary in size from five ten-millionths to three-millionths of 
a millimeter in diameter. Their appearance varies with 
their age, from little cells filled with a protoplasm of very 
slight refractory power, to brilliant granulations surrounded 
by a very distinct black circle. They are met with united 
into groups or chains. 

It is generally easy to distinguish micrococci from other 
bacteria; but it sometimes requires considerable attention to 
distinguish micrococci from bacteria on the borders of 
each. 

Bacteria have the form of short movable club (batonnet), 
either single or joined in groups of two, three, or four, sel- 
dom more. They are usually longer than they are wide; 
but they are also found spherical in form, imitating micro- 
cocci; at other times they are found larger at the extremity 
than in the center. One bacterium that was cultivated long 
enough by Miquel possessed the singular property of trans- 
forming a gramme (153^ grains) of sulphur into sulpbydric 
acid within 48 hours in an infusion of tartrate of ammonia 
in 4 liters of boiling water containing excess of sulphur. 

The number of bacteria of a pathological nature is very 
large. We may mention one only found by Pasteur in the 
potable waters of Paris that has the power of producing the 
metastatic abscesses of a purulent nature when injected into 
the jugular veins of animals. This pus producing microbe 
demands more complete study. 

Bacteria, which approach micrococci very closely at the 
one extreme, come at least quite as near to the bacilli at 
the other extreme. 

Bacilli are formed of cells arranged in rigid filaments of 
uncertain length, either movable or immovable, and vary- 
ing in width from two to five millionths of a millimeter. 

Common bacilli have two modes of reproduction — by divi- 
sion and by brilliant seeds or spores. If they are cultivated 
where the oxygen of the air has free access, the bacillus 
uniformly obstructs it, and becomes active and relatively 
short; division takes place without hinderance. 

If the oxygen has difficulty in reaching the surface of the 
liquid, the latter is quickly saturated with .carbonicwaeid; 
the bacilli comelo the surface to get air to breathe; there 
they continue to increase immoderately without stirring and 
form an impenetrable network, which subdivides and throws 
out brilliant spores. It is nevertheless doubtful whether all 
the aerial bacilli have this power of throwing off spores. On 
the boundaries of the group it is very difficult to distinguish 
the varieties of this species from those of the preceding 
group. The bacteridie of charbon is remarkable type of 
motionless bacilli; tlie bacillus subtilis, which is aerial, and 
butyric ferment, which is not, on the other hand belong 
to a class of very active bacilli. 

The mbrios and spirilles, both of which are placed by 
Miquel in one group, ought, it would seem, to form two dis- 
tinct groups, if they are frequently met with in the dust of 
the air. 

The former are filamentary mossy organisms that grow in 
the cultivating liquid in the form of needles. Air, rain 
water, condensed steam, rarely contain germs of these organ- 
isms. The others (spirilles) have long filaments, not stretch- 
ed out, but wound up into helices. They are either very long 
and then vibrate like the vibrios; or very short, and then 
are always stiff, having the appearance of a collection of 
numerous short screws crowded together. Spirilles are fre- 
quently found in anatomical macerations and putrefying 
vegetable infusions; they are rarely met with in dust of the 
air. 

Without following out Miquel's enumeration of bacteria, 
which will be found given in full in his book, we will briefly 
give some of his results. The mean number of bacteria 
that he found in a liter of rain water was 16,000, divided in 
the following proportion : 

Micro- Ba- Bac- 

cocci. cilli. terla. Total. 

Eain water 28 63 9 100 

Air of Monteouris Park 73 19 8 100 

The total number of bacteria in a liter of water was found 
to be distributed in 200,000 liters of air from the parl^bout. 
This last number, of course, varies with tbe season, the 
state of the weather, and direction of the wind on Mont- 
souris. The mean number for each season, deduced from ob- 
servations extending over three years, were as follows per 
cubic meter: 

Winter, "December to February 44 

Spiing, March to May 76 

Summer, June to August 78 

Autumn, September to November 134 

In autumn they are most abundant, and this season is most 
exposed to epidemics. Rain cleanses the air of its bacteria 
as well as of spores; but, on the other hand, humidity is an 
obstacle to the diffusion of bacteria in air, while prolonged 
dry weather favors it, and it is only after a long drought 
that the spores of the air get old and lose in part the power 
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of reproduction in the liquids employed for their cultiva- 
tion. 

The effect of the wind at Montsouris is partially due to 
this cause and also the position of the observatory on the 
south side of the city. The numbers were as follow: 

■Winds from N. and N. E.. 138 

" " E. and S. E 102 

" " E.andS.W 50 

" W.andN.W •. 92 

Just in proportion as we penetrate into Paris the number 
of bacteria increased enormously, without exactly following 
the variations noticed at Montsouris. There were found in 
the Rue de Rivoli, at the height of one of the first story 
windows of the Mairie of the IV. Arrondissement, the fol- 
lowing numbers: 

Winter 373 

Spring 850 

Summer 888 

Autumn 888 

The effect of private houses was found to be very appre- 
ciable; they are very rich in bacteria, and the more so the 
poorer the ventilation. This is shown by an example of air 
taken from Hospital de la Pitie, the number per cubic meter 
being as follows: 

Winter , 

Spring 

Summer 

Autumn 

As soou as the season allowed the windows to be opened, 
the number of microbes indoors decreased, but increased on 
the street. 

It is indeed Paris itself, her inhabitants and her animals, 
that are the origin of these microbes, because if we examine 
the air that hovers over the city even at the height of the 
lantern on the Pantheon, -we will find but very few microbes 
in it. 

Top of Pantheon 28 

Montsouris Park 45 

Mairie of IV. Arrond 462 

If we examine the dry dust that falls on the furniture of 
the rooms, we notice the same increase from the circumfer- 
ence of Paris toward its center. 

Bacteria in 1 gramme of dust at the Observatory Mont- 
souris, 750,000. In apartments in Ruede Rennes, 1,300,000. 
In apartments in Rue Monge, 2,100,000. 
The proportions of each kind also vary at the same time. 
Micrococci. Bacilli. Bacteria. 

At Montsouris 187,500 525,000 13,000 

In Hue dr Rennes 780,000 442,000 78,000 

InEueMonge ....1,575,000 378,000 147,000 

The number of bacilli decrease, while the micrococci and 
bacteria increase. • 

In spite of the minute size of the microgerms and the 
facility with which they are transported by the wind, their 
diffusion through the air can only be perceived through 
short distances. Whatever it may be that is the center of 
emanations, its germs are very soon drowned iu such amass 
of air, and they are rarefied to such an extent, that the most 
formidable of them are no longer to be dreaded. It is not 
so with dust transported with whatever has been deposited 
on it; their activity can be preserved a long time and trans- 
mitted almost any distance if there are no special circum- 
stances that destroy them ou the way. 

In the same city the necessary intercourse of the inhabi- 
tants exposes each one of them to the action of noxious 
germs, and all those which present a suitable soil for their 
cultivalion may feel their influence. Fortunately the greater 
part of these innumerable microbes of the air are not only 
inoffensive, but they are powerful auxiliaries in this sense, 
that they relieve us of organic detritus of every sort, that, 
without them, would accumulate on the soil and render all 
fresh life impossible. And yet it iseasy to see that in Paris, 
where all these microgerms spring upandmultiply, increased 
mortality follows at an average distance of eight or ten days; 
the increase corresponding to the number of bacteria found 
in the air of Montsouris and Rue de Rivoli. In this total 
number the noxious microgerms are produced by epidemic 
batches; but circumstances favorable to the generality of 
microbes are equally favorable to these. 

The bacteria collected in the air of sewers are much less 
numerous than in thetnajority of dwellings; but the moist- 
ure that prevails there keeps them young and vigorous; they 
invade and taint the less sensitive infusions in a few days. 
The bacteria are very numerous, and many of them are anae- 
robes, those which contribute to the putridity of the fermen- 
tations which produce them. Injected into rabbits, Miquel 
showed that they were perfectly harmless, which does not 
always take place with house microbes. 

The following is a summary of the qualitative composi- 
tion of the atmosphere in places where Miquel estimated the 
number of microbes, in percentages of each kind: 

Micrococci. Bacilli. Bacteria. 



number reached 2,400,000. It ought to be still greater in 
the interior of the hospitals and cert,ain dwellings. 

In the presence of these legions of microbes it would be 
desirable to know how they would act in the presence of 
substances called antiseptic ov disinfectant. This has also 
been studied by Miquel. 

He places oxygenized water, HjOa, at the head of the list 
of bactericides; 5 centigrammes to a liter of bouillon slop- 
ped all fermentation. The other agents have much le.ss effect 
as shown by the following figures taken from a larger table 
given by Miquel. 

The smallest quantity of each substance capable of pre- 
venting fermentation completely in one liter of bouillon 

was as follows: 

It 
Oxygenized water... 0-05 gramme. 

Iodine 26 " 

Bromine 0'60 " 

Chloride zinc t*90 " 

Carbolicacid 3'20 " 

Permanganate potash 3*50 " 

Boracicacid , 7-50 " 

Salicylateeoda :10-00 " 

Borate soda 70 00 " 

Anhydrous alcohol 95*00 " 

If to this we add the almost absolute harmlessness of oxy- 
genated water derived from baryta, we can understand what 
a role this reagent is called upon to play in surgical and ob- 
stetrical operations. 

M. Miquel has just commenced the second part of his 
work, viz., a study of the microscopic composition of the 
waters of Paris and its vicinity; but this a much larger ope- 
ration, the .?ludy of these miciobes not in their totality, but 
taken successively and individually. 
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Air ot Rue de Rivoli 

Air of Montsouris 

Air of hospital 

Air of Paris dwellings 

Air of laboratory, Montsouris . 

Air of inhabited rooms 

Air of sewers 

Dry dust, MontHouris 

Dry d ust, Rue de Rennes 

Dry dust. Rue de Monge 
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We may add that in the park of Montsouris the number of 
microbes that fell with the dust on a square meter within 34 
hours was 23,000. In the micrographic laboratory this 



Asser's Fboto-I^lttaograplilc Transfer Process. 

Unsized paper, as it is habitually used by lithograph print- 
ers, must be employed. 

It has to beof the best quality and rather thick. It would 
be better if it were made on purpose by a paper manu- 
facturer. The smooth side is covered with a layer of starch. 
In order to avoid different kinds of starch, of which one ig- 
nores the different peculiar qualities, it is better to use an 
invariable substance. Experience shows that cooked wheat 
flour is most suitable for that purpose. It must be rather 
concentrated, but nevertheless liquid enough, not to prevent 
regular running off. This starch is poured into a square 
pit and the smooth side of the paper is carefully placed upon 
it, so that bubbles are avoided. After that it is laid to dry 
horizontally on the other side. In a dark room the un- 
starched side of the paper is laid above a rather concentrat- 
ed solution of bichromate of potash, till by Its porosity tiie 
paper is entirely pervaded by the liquid. 

Then it is hung on a pin" in the dark, left to dry, and 
transferred on a polished stone iu the lithographic press, the 
starch side toward the stone. 

In order to give to the paper a smooth surface, the scraper 
is pulled several times over it. By this operation light 
must be avoided. 

In this state it is placed as usual under a negative in a 
photographic chassis, exposed to the light till the enlighten- 
ed parts present a picture of a strong brown color. Then 
the paper is taken from the chassis and left in various baths 
of water till all unaffected parts are of a clear white, and the 
enlightened ones of a light green tint. 

If this result is not obtained by cold water, hot water may 
be employed to destroy any traces of tbe dissolvable bichro- 
mate of potash. Then it is again hung to dry, on a pin. 
Sunshine or a moderate fire well contribute greatly to the 
acquirement of a clear image. In order totransfei the copy, 
the thus prepared paper is laid on the back side upon water 
only warmed a little iu winter. Then it is placed upon a 
stone or a glass after the superfluous water is removed by 
blotting paper. The transfer ink consists of common litho- 
graphic printing ink only mixed with a convenient part of 
oleen-e. 

Before blackening the image a layer of mastic dissolved 
in absolute alcohol is conveyed to the paper and spread 
regularly over it with a little cotton till it is dry. 

The above described ink spread upon a stone is put on a 
wooden roller, covered first with cloth or flannel, and there- 
upon with cotton or silk velvet. 

The liquid that has remained in the paper is sufficient to 
preserve from ink the places which must not be blackened. 
If there might still remain some impurity, as frequently hap- 
pens, it may be removed by using the roller very lightly 
and finally by taking it off with a wet soft sponge. After- 
ward the water is again removed by blotting paper. 

The velvet of the roller has to be renewed frequently. 

After the last preparation the blackened paper is trans- 
ferred upon a lithogj-aphic stone or upon zinc, and handled 
in the usual manner. 

E. T. AssMB. 

Amsterdam, 1883. 



A nome-made Fountain Feu. 

Take two ordinary steel pens of the same pattern and in- 
sert them in the common holder. The inner pen will be 
the writing pen. Between this and the outer pen will be 
held a supply of ink, when they are once dipped into the 
inkstand, that will last to write several pages of manusciipt. 
It is not necessary that ih? points of the two pens should be 
very near together, but if the flow of ink is not rapid enough 
the points may be brought nearer by a bit of thread or a 
minute rubber band. 
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Autuittn OlOflei. 

It is now, in mid-October, that the rural landscape is in 
its glory. The leaves of the deciduous trees are ripe and 
resplendent in color; that is, the trees Whose leaves fall itl 
autumn. The leaves of these trees ripen as the fruits do. 
It is the same result from the same cause in both leaves and 
fruit. Every one who wallts along the country roads or 
lanes, or rides or driv i, or takes a railway trip where there 
is a skirting of woodi.ind, has had sight of the beauty of the 
foliage with its almost infinite variety of color. Some, of 
course, have not enjoyed opportunities for strolls, drives, or 
journeys within eyeshot of these scenes since the glories 
have been put on ; but all who can should do so. It is not 
every season that the colors are so brilliant or so varied as 
they are this fall. Sometimes' the late summer and early 
autumn weeks are too dry, the flow of sap ceases prema- 
turely, and the foliage dries up and withers rather than 
ripens. Then there is but little bright Color. But the 
weather has been highly favorable this season, and the 

woods, -^ p.^i^lly-"-' n- t j^ i-^cy «1/U nt the-. DBlnWAye , iift^ | Hirnii yfi HiH^wnrm-tlirPHrl 
aglow to an unUsUal degree. 

It does not require that a long journey should be made to 
see these beauties. Almost aOy bit of landscape with a 
copse or grove or stretch of yoUUg timber Will show the per- 
fection of autumn leaf coloring at this time, if there are 
swamp maples, sugar maples, sumac, sweet gum, dogwood, 
oaks, and sassafras well interspersed among the pines, ce- 
dars, spruces and other trees of our neighborhood. Where 
all these are plentiful, together with climbing vines, the ef- 
fect is, of course, the more beautiful, especially if the trees 
are on a hillside. The effect is grandest of all on the flank 
of a mountain, where the colors are in mass; and, where 
viewed from a distance, the rounded outlines of the rising 
banks of trees look like cumulus clouds lighted up by a sun- 
set of crimson purple and gold. The perfect scene is where 
there is a considerable pj'oportion of evergreen trees — pine, 
spruce, hemlock, cedar — to make a background and to oc- 
cupy the interspaces between the trees with colored foliage. 
Then, there is every color of the spectrum and every shade 
of blended hue, not even excepting the blues, which in some 
Conditions of the air and of the light are observable in 
charming tints, among the greens in the distance. From the 
umbers and buffs and russets to rich orange and golden yel- 
low •, from the deep purples, tnaroouo, and bronzes to crim- 
sons and scarlets, with every variety of green — all the inter- 
mediate colors can be found in any strip of woods that con- 
tains the trees above named, or a majority of them. 

But some of the colored maples surpass all other trees in 
their splendor, as their leaves pass from the golden and 
orange yellows in the lower branches to the flaming tints on 
their crowns. The sweet gum is next in varied brilliancy, 
but these trees are far less numerous hereabouts than maples. 
They abound, however, in the near counties in South Jersey. 
The sumacs and dogwoods show handsomely in the distance, 
but their leaves do not bear close inspection like those of the 
maple and sweet gum. Some of the oaks, too, are exceed- 
ingly beautiful in their variegated leaves of green and red. 
When you go to look at these roadside or mountain pictures, 
trv to see them in the sunlight. An hour after sunrise or an 
hour or two before sunset are the choice times; but at all 
times of the day they are beautiful. — Philadelphia Ledger. 



Hard-Headed Practice. 

Dr. Walker, President of the Boston Institute of Tech 
nology, will have the country much beholden to him if he 
continue the good work he has so admirably begun of lead- 
ing youths into useful and practical channels of study. He 
finds the tendency of the young is toward a professional 
calling, and as his elder experience proves these avocations 
to be dangerously overcrowded, he is striving to correct ths 
fanciful disposition to a common-sense regard of the de- 
mands of life. He is inducing many of the boys of that city 
to pursue mechanics as a study, and is by that means fitting 
them for paths in lite that are not already choked up with 
futile toilers after fame and fortune. The fact is, this coun- 
try needs more industrial institutions and fewer colleges of 
law and medicine. We want more common sense and less 
ideality, more hard-headed practice and less theory, more 
workers and fewer puddlers. Success in the workshop is 
infinitely preferable to and more honorable than failure in 
a profession, and the mere matter of name has come to make 
but little difference with the estimate of men's worth nowa- 
days. Technical education is what is wanted in our manu- 
factories, and in them is our life. — Chicago Journal. 

^ * t \ m 

Tbe Signal Service Clock. 

A clock of peculiar construction has been manufactured 
for the United States Signal Service Bureau at Washington. 
The case is of brass, and allows the swing of a pendulum 39 
inches long; it is air tight, and admits of the air being ex- 
hausted, and the movement run in a vacuum, thus obviating 
any possibility of variation due to atmospheric changes. An 
electrical attachment is connected with the movements, by 
means of which the clock is wound as it runs, so that there 
is not the usual liability to variation arising from the differ- 
ing conditions of the mainspring. This is accomplished by 
alternately breaking and closing an electric current. The 
motion thus obtained and the power of the current are used 
to rewind the spring by means of a worm and other mechan- 
ism. The winding keeps exact pace with the running, and 
the slightest deviation from this standard is shown on an in- 
dicator. The train is jeweled, and is therefore little affected 
by friction. 



CALIPERS AND DIVIDEBS. 

The pair of calipers or dividers herewith illustrated is pro- 
vided in the joint with a disk having a worm-threaded edge 
with which a screw pintle engages, which is held loosely in 
one of the legs, thus permitting the points tobeadjusted ac- 
curately by turning the screw after the legs have been ad- 
justed in the usual manner. One of the cuts is a lon- 
gitudinal sectional elevation, and the other is an enlarged 
detail cross sectional elevation. The disk, J, is provided 
with one flat surface and also with a recessed surface, so 
thiit the friction on one will be greater than on the other, so 
that the disk will be held on the cap of one leg by friction 
while adjusting the points. The upper end of each leg is 
provided with a disk having an annular flange, a, forming a 
cap. One of these disks 
is provided with a circular 
and the other with a 
square aperture. Passing 
through the two disks and 




ed disk is a bull, e, pro- 
vided with a head, and hav- 
ing a squared part fitting 
in one of the disks. The 
boit has a tapering shank, 
the free end of which is 

screw-threaded. A nut, e, holds these parts together. A 
screw key,/, then screws on the threaded end of the bolt, e. A 
pintle, d. 'is held loosely on one of the legs directly below the 
disk, and on the outer end is provided with wings, and on 
the Inner end, which is enlarged, is a screw thread engaging 
with the worm thread of the disk, b. If the dividers are to 
be opened or closed, the nut,/, is unscrewed, when the legs 
can be moved as desired. When the legs are moved by 
hand, the flat surface of the disk, J, will slide on the surface 
of the disk, a. When the legs are moved by turning the 
wings, the disk, 6, will remain stationai-y in regard to one 
disk, and the sliding will take place on the other disk 

This invention has been patented by Mr. William 
Mitchell, Lebanon, N. H. 
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COMBINATION TOOL. 

A novel combination tool recently invented by Mr. I. T. 
Torrey, of Beeton, Ontario, Canada, is especially intended 
for the use of railroad men for cutting the wires ami tin 
clips used in sealing freight cars, and combines shears, tack 
hammer, claw for pulling tacks, and a screw driver. The 
blades are formed with bows similar to those of an ordinary 
pair of shears. One bow is formed with a hammer head, 
and the other with a claw so situated that the part of the 
boW just in front of the claw will furnish a fulcrum when 
the tool is used for drawing tacks. The two cutting edges 
are made on a line with the pivot, so that a firm and power- 
ful grip is furni.shed for cutting wire or tin. 

The cutting portion of one blade is made very short, while 
that of the other blade is made somewhat longer, and is re- 




TOBBEY'S COMBINATION TOOL. 

duced in width at its extremity, so as to form the screw 
driver blade. The construction of the tool will be readily 
understood from the engraving. 



melted TTool. 

M. Heddebault has discovered a method of preparing 
soluble wool from tissues in wh ich wool and cotton are com- 
bined. When subjected to a current of superheated steam, 
under a pressure of five atmospheres, the wool melts and 
falls to the bottom of the pan, leaving the cotton, linen, and 
other vegetable fibers clean and in a condition suitable for 
paper making. The melted wool is afterward evaporated to 
dryness, when it becomes completely soluble in water, and is 
called azotine. The increased value of the rags is sufficient 
to cover the whole cost of the operation, so that the azotine 
is produced without cost. It contains all its nitrogen in a 
soluble condition, and can, therefore, be compared to dried 
blood, which is worth 2'50 francs per kilogramme of nitro- 
gen. M. Ladureau regards this discovery as one of great 
interest for agriculture and mechanical industry. — 8oc. 
Iridustr. du Nord. 



TTaterproofiiig Fabrics. 

Formerly some preparation of India rubber or gutta-per- 
cha was generally employed for rendering textile fabrics 
waterproof, but since that time many other and cheaper ma- 
terials have been pressed into this service. Some of the 
processes are thus described in the PolyUchnitduet Notizblati, 
No. IS. 

Dujardin's process makes use of alum and sugar of lead. 
It is applicable to cordage and fabrics as well as to wood, 
leather, and paper. He takes of pulverized potash alum and 
crushed acetate of lead, each 20 parts, bicarbonate of potas- 
sium and Glauber's salt, each 13 parts, and pours over this 
mixture 3,000 parts of Soft water, all by weight. He also 
dissolves separately in an equal quantity of water 9 parts 
of oleine soap, and then mixes both solutions. The articles 
are left in this solution until thoroughly saturated, allowed 
to drain, dried, brushed, and finally pressed. 

For linen, leather, and wood he also adds margarine, 6 
parts, and for cotton or paper some gelatine, 3 parts, and 
resin, 6 parts. Impregnation with this preparation, it is 
claimed, does not injure the colors. Alum and sugar of 
lead alone, or alum and caoutchouc, can be used for the same 
purpose. 

To waterproof linen, the Pharmaceuiische Zeitung recom- 
mends a solution of sulphate of alumina in ten limes its 
weight of water, and a soap bath of the following composi- 
tion : One part of light colored resin and one part of crys- 
tallized soda (sal soda) are boiled in ten parts of water until 
dissolved. The resin soap is precipitated with half part of 
table salt, and is subsequently dissolved along with one part 
of white curd soap in thirty parts of hot water. It should 
be put in wooden tubs for use. On made up articles the 
two solutions can be applied with a brush and then rinsed 
off. 

According to Stenhouse, paraffine is excellent for water- 
proofing hempen hose and other things. The article to be 
treated is tightly stretched and heated over a hot plate of 
iron, and then rubbed as evenly as possible with a piece of 
paraffine. It is then pressed with a hot iron or between 
rollers, so that it will penetrate it thoroughly. Instead of 
using a piece of paraffine, the paraffine may be cast in a cyl- 
inder with a wooden core (like a printer's roller), and the 
goods drawn over it, pressing them down sufficiently. Or 
the panifHne can be nibbed on cold and then a hot iron 
passed over it. Paper can be saturated with melted par- 
affine on a warm plate of iron, the goods wrapped in it, 
and the whole pressed between hot iron plates or metallic 
rolls. Where long pieces of goods are to be treated, the pro- 
cess can be made continuous by passing the stuff over one, 
or more warm rollers that are kept covered with paraffine hj 
tunning in a bath of melted parafl3ne. The excess of par- 
Eiffiae i»A-e[iK>v«d by-a ststiper, a-^r«sti,. or <fa(^ t^lefs. 

When paraffine is employed in solution, the goods must be 
previously well and thoroughly diied, or the moisture will 
prevent the solution from penetrating williin the goods and 
repel it. 



A Great Iioss from Spontaneous Combustion. 

The origin of the disastrous conflagration which destroy- 
ed in a few minutes the other day the buildings of the Pitts- 
burg Exposition, with all their contents, has been explained 
by a theory which is, to say the least, very plausible. It 
seems that Mr. Warner, the aeronaut, having an ascension 
to make, spent the day before the fire in repairing his bal- 
loon, and in revarnishing the canvas of which It was made 
with boiled linseed oil. As the most convenient place for 
his. work, he chose the boiler room, and after the varnishing 
was complete, the balloon was rolled up and put by to dry. 
A more reckless operation than this it would be difficult to 
conceive, the warmth of the room, the rolling together of 
the canvas, and the boiling of the oil all conspiring to make 
the spontaneous combustion of the inflammable mass almost 
Inevitable, and the opinion of the Pittsburg Fire Marshal 
will be concurred in by every builder, architect, insurance 
agent, and painter's apprentice, that the result was simply 
what ought to have been expected under the circumstances. 
The only thing that could have made the canvas more certain 
to take fire than simple saturation with linseed oil would have 
been to sprinkle it with water before rolling up, but this is 
by no means essential to the effect. It is, however, a very 
common factor in the cases of spontaneous combustion 
which occur every week or so. Some uninstructed person, 
having been engaged in painting or polishing woodwork, 
undertakes to save the cotton rag which he has been using 
by washing out the oil or paint, but after one or two trials, 
finding this a rather difficult operation, abandons the at- 
tempt, and rolls up the rag in a knot, and throws it into 
some corner, where the oil and water speedily react upon 
each other to set the whole in a blaze. — American Architect. 

Electric Iilgbt Carbons. 

M. Jacquelain has endeavored to prepare a pure carbon 
for electric purposes that should be as hard and as conduc- 
tive as gas carbon. He first takes gas carbon, which he 
submits to four processes: (1) treatment with dry chlorine 
at a red heat for thirty hours; (2) treatment with hot alkali 
for about three hours; (3) immersion in hydrofluoric acid (1 
to 2 of water) at a temperature of 15° to 25°; (4) carbonized 
by heating strongly in tbe vapor of a high boiling hydrocar- 
bon, for commercial purposes gas lar will do well. All 
these operations may be performed after the carbon hasbeen 
cut into sticks. By thesesprocesses the impurities have been 
reduced to a minimum and a good, ptue carbon obtained. 
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ENGINEEBING INVENTIONS. 

A patent has recently been issued lo Mr. 
J. B. Hunter, of Ashley, 111., for an improved motor 
constructed with sprocket wheels, cog wheels, a driv- 
ing chain, and two independent fly wheels, of which 
one is rotated directly from the shaft to which power 
is applied, and the other is rotated from one of the 
axles on which the wheels are mounted, whereby the 
power will be equalized and balanced in the motor. 

An improved automatic cur coupling has 
been patented by Messrs. Joseph Rigby and S. S. Mc- 
Hugh, of Ottawa, Kas. In this improved coupling the 
drawhead is provided with a very large mouth, and the 
1 ink is held in position to : en ter the opposite drawhead. 
The drawhead is provided with a hole passing through 
it longitudinally, a slotted sliding block being located 
in this, and actuated by a spring for pressing against 
the link as held by the pin, so that ihe link will beheld 
out suitably for entering the drawhead of the other 
car. 

•-♦-• 

UEGHANIGAL INVENTIONS. 

A'new and improved machine for fastening 

buttons to garments and.other articles is the invention 
of Mr. Albert Hall, of Cypress Hill, N, Y. The inven- 
tion is very simple in its construction, inexpensive to 
make, andean be operated by an unskilled person. 

Mr. Squire Raymond, of East Venice, N. 
Y., has recently patented a simple weight power ar- 
ranged for transmitting rotary and reciprocating mo- 
tion, and is intended more especially for operating 
small machinery, such as wood turning lathes, churns, 
fanning mills, pumps, etc, 

Mr. Ephraim R. Kugler, of Kingwood, 
N. J., has patented an improved turning lathe, which is 
especially adapted for turninij out telegraph pins and 
brackets. Not only is the entire shaping of the head 
or bracket accomplisheit by this machine, but a screw 
thread of the desired depth and width is cut upon the 
head of the pin. 

A simple and effective jack for use in lay- 
ing flooring or applying sheathing boards has been re- 
cently patented by Mr. J. H. Williams, of Bast Crafts- 
bury, Vt. The screw is elevated at such an angle as to 
bring the handle above the floor timbers or studding, 
, so as to enable the operator to force together his floor 
boards with greater ease to himself than it has been 
possible to do heretofore. 

An improved machine for cleaning fur 
robes has been patented by Mr. Ferdinand Hosch, of 
Brooklyn, N. Y. The fur is brought in contact with 
the rotating brushes by being carried over two rotating 
feed rollers, and a hood is arranged over these rollers 
and brushes to carry away the dust and dirt up through 
a chimney connected with it. The draught which 
serves to carry away the particles of dust is caused by 
the rotation of the brushes, and if this ie not sufficient 
fan blowers may be employed. 

Mr. Charles Daniel, of Butler, Mo., has 

patented axi ^improved gate hanger. This invention 
consists of an improved device for gates which open 
by both sliding and swinging, and the improvement 
consists in a bracket for the roller on which the gate 
slides, reversible for right or left hand attachment. It 
has guide roller studs for Bupporting friction rollers to 
guide the sides of the gate bars, the bracket being a 
simple device contrived in such form that it may be 
moulded and cast without Ihe use of cores. 

Messrs. R. Cartmell, of Middlebury, Vt., 
and Albert Ball, of Claremont, N. H., have recently 
patented improvements in machinery for grinding 
the wood in the manufacture of pulp. The improve- 
ment relates especially to the class of machines shown 
in the letters patent granted to Mr. Cartmell, in May, 
1883, in which the cylindrical casing carrying the grind- 
ing cylinder or wheel is provided with radiating chutes 
or hoppers. The invention further consists in certain 
features of construction and arrangement for facilitating 
the setting up of the machine and its convenient opera- 
tion. 

Mr. David F. Pratt, of Gardner, Mass., has 
patented a guide for rattan splitting machines, which 
belong to that class of splitting machine which employs 
a sectional guide, arranged with suitable springs in such 
manner that it will firmly clamper grasp the rattan 
while being forced against the knife, and will always 
properly center the rattan with respect to the knife, 
whether the rattan be large or small. The invention 
further consists in adapting the guide so that both the 
lateral and vertical adjustment bring the guide orifice 
into exact alignment with the passage through the 
knife. 

Mr. G. W. Pittman, of Keokuk, Iowa, has 
patented a wrench having a stock or handle recessed 
centrally to receive the shank of the. movable jaw, and 
also at its end for the reception of grip devices for hold- 
ing the movable jaw. The device consists of a pivoted 
lever havinga cam head to gripe one edge of the shank, 
and acting by its free end upon an angle lever 
carrying ratchet teeth for engagement with serrations 
of the opposite edge of the shank. The invention 
includes, also, a system of movable grip blocks or bits 
in either the fixed or movable jaw or both jaws of the 
wrench, for hold upon round objects. These bits work 
by rollers upon inclines tangent to the seats of the 
blocks in the jaws of the wrench, so that any sli]^; of 
the shank of the movable jaw from its lower cam and 
ratchet grip connections in the handle will be compen- 
sated for by the movement of the bit blocks. 



A cultivator of unique pattern and design- 
ed to accomplish a great amount of work with the small- 
est amount of power is the subject of a patent recently 
granted to Mr. David Wise, of Cottondale, Tex. 

Mr. W. P.Triggs, of East Portland, Ore., is 

the patentee of an improvement in harrows. The imple- 
ment is suspended from a truck frame which is mount- 
ed on wheels, so as to be easily transferred from one 
field to another. By an ingenious arrangement of 
levers the harrow is raised from the ground at the will 
of the operator, and when it is wanted for use it is 
readily dropped to the ground, and the harrow com- 
mences its work. 



AGRICTTLTTIRAL INVENTIONS. 

An improved potato digger and picker has 
recently been patented by Mr. Squire Raymond, of 
East VenicCi N. Y. In this machine two plows are ar- 
raneed in the tore part lo throw the soil from the sides 
of the hills, while a sinale plow passes beneath and 
raises the potatoes and the soil in which they are cm- 
bedded, and the shaker separates the potatoes from the 
soil, delivering them at the rear while the soil falls 
through the shaker to the groond. 



UISGELLANEOTJS INVENTIONS. 

Mr. J. B. Freeman, of White Hart Lane, 
Tottenham, England, has patented an improved process 
of making white pigments from oxide of zinc and sul- 
phate of lead. The process consists in first grinding 
the oxide of zinc and sulphate of lead together, and 
then grinding them with oil, 

Messrs. Jesse Wasson and Richard T. Hitt. 
of La Porte City, Iowa, have patented an improved ma- 
chine for working butter. The object of the invention 
is to provide a machine or table which will greatly faci- 
litate and expedite the operation of working butter 
during its preparation for market. 

Mr. Jobu D. Blakeman, of Smith's Grove, 

Ky., has obtained a patent for an improved trace de- 
tacher. This invention consists in a whiflletree hook 
which is adapted to be operated by the driver to detach 
the traces and thus separate the horse from the vehicle 
in case the former runs away. 

Mr. C. O. Tinker, of Ashtabula, O., has 
recently received letters patent for improvements for a 
simple roller die for making auger and bit blanks, the 
object of which is to improve and cheapen their manu- 
facture, which this invention seems to accomplish in an 
eflEective manner. 

A two wheeled vehicle has recently been pa- 
tented by Mr. L. S. Clar-i, of Doylestown, Ohio. The in- 
vention consists of an improved contrivance for apply- 
ing combined coiled wire and rubber springs to two 
and four wheeled spring carriages, and an improved 
joint connection of the shaft of a two wheeled vehicle 
to relieve the body from the motions of the horse. 

An improved stopper for wire rope, etc., 

has been patented by Messrs. E. M. Stoddard and J. N. 
Johnson, of Norfolk. Va. Tlie object of this invention 
is to provide a stop which shall act automatically to 
prevent a bar, rod, or rope from moving in but one di- 
rection, allowing it at same time to move freely in the 
other. 

Mr. Ezekiel Holman, of Sandy, Utah Ter., 
has obtained a patent for an improved construction of 
roasting and smelting furnace for the reduction of sil- 
ver, lead, and other ores; With this construction of 
f unlace coke and other high priced fuels may be dis- 
pensed with, as ordinary coal can be used with good 
results. 

An improved roof forrailroad cars has been 
patented by Mr, John Walter, of Nashville, Tenn, The 
object of the invention is to provide a readily detacha- 
ble or portable roof which may be quickly applied in 
part or whole to the top of the car. This roof also af- 
fords greater security to the brakeman in running along 
the top of the car than the old construction of roof, and 
provides an efficient means for ventilating the car, 

Mr. S. W. Sykes, of Passaic, N. J., has 
patented recently an improved sweep strap connection 
for picker sticks of looms, consisting of a jointed 
metal hanger having a rocking connection with the 
sweep strap, also in special means for uniting the strap 
with the pivot or cross bolt of the rocking connec- 
tion, whereby the durability of both the hanger and the 
sweep strap is greatly increased. 

Mr. "W. J. Moore, of Weatherford, Texas, 
has recently obtained a patent for a light, durable, and 
strong basket, made of wire, and designed for handling 
cotton and farm produce. The invention consists in 
any arrangement of a series of wires, whereby great 
strength is attained. Diagonal wires or braces connect 
the top and bottom hoops, and are twisted or wrapped 
around the upright wires intermediately of their length. 

An improvement in suspenders has been 
patented by Mr. William B. Pratt, of Rahway, N. J. 
The buckle of the suspenders is provided with a cup- 
shaped slotted plate, and the ends of the suspenders 
are provided with a T-sbaped shank which serves to 
unite theends of the suspender to the buckle. Thus it 
is seen thattheends may be readily detached from the 
buckle, and the clothing will not be torn nor the sus- 
penders worn as rapidly as at present. 

Messrs. R. H. Dimock and J. A. Robinson, 
of New Haven, Conn., have recently patented an oil 
burner suitable for the use of any suitable volatile in- 
flammable liquid, including naphtha, benzine, gasolene, 
camphene, petroleum, and other like liquids, for pro- 
ducing light and heat, and in which the liquid, that may 
be supplied under a head or pressure, is conveyed for 
volatilization and combustion through a block or blocks 
of non-inflammable absorbent material and burned 
upon the exposed surface. 

Mr. Benj. F. Perry, of West Audover. 
O., has obtained a patent for an improved fence. This 
fence is of the style known as zigzag or worm fence, 
and the great advantage is that rails from old or 
worn out fences may be used in the construction of 
the new fence and serve a very good purpose. The 
rails of the different sections are alternately placed one 
above the other and are bound in place by wires, the 
ends of which are secured to posts in the ground. A 
barbed wire is also proposed to be extended along the 
top of the fence over the top rail. 

Mr. C. L. Dalton, of West Elkton, O., has 
patented a novel thill coupling Spring having an ah ach- 
ed latch with a removable and,- specially coi^structed 
joint pin, by which the pole or shaft is united with the 
coupling, and with which the latch engages; also, in a 
coupling jaw provided with a tightening screw bolt' to 



prevent its spreading, likewise In a shaft strap provided 
with a loof or hook that engages with the screw bolt, 
and in means for holding the thill coupling spring back 
when it is required to detach or adjust the shafts or 
pole of a vehicle. 

The Harvey W. Peace Company, of Brook- 
lyn, N. Y.. by assiisnment from Mr. Alexander Sloan, of 
Newark^ N.J",, are the patentees of an improvement in 
cross cutsaw Bandies, The saw Dandle is provided with 
a countersunk socket having exterior ribs to prevent it 
from turning, an interior screw thread to receive the 
split screw, which is made in two parts, having a hook 
upon the lower end of one part to pass through a hole 
in the saw plate, and a recess in the end of the other 
part to receive the hooli of the first part. The connec- 
tion between the saw plate and handle is provided wil;h 
a washer placed upon the split screw, between ihe han- 
dle and saw plate, and grooved to receive the edge of 
the said saw plate. By this invention the plates of 
cross cut saws are securely held by the handle and may 
be readily detached therefrom. 

An improved mcaodescent electric lamp is 

the subject of a patent recently granted in the United 
States to Mr, Dcfenioud Gerald Fitzgerald, of Brixton, 
County of Surrey, England, The invention has for its 
object to produce a more complete vacuum in electric 
incandescent lamps by effecting the removal of residual 
oxygen, and, in some cases, residual nitrogen. To this 
end is employed a supplementary carbon filament, or a 
wire which may itself be made of oxidizable metal- 
such as iron or zinc— or be covered wi;;h an oxidizable 
metal— such as magnesium or other suitable substance 
placed within the bulb— and capable of being tempo, 
rarily thrown into circuit, so that by the passage of the 
current, after more or less complete exhaustion by the 
pump, the carbon filament or oxidizable wire will be 
heated, and thereby effect the absorption of the residual 
oxygen, and when magnesium is employed the residual 
nitrogen contained in the bulb. 

Mr. Edward K. Warren, of Three Oaks, 
Mich., has patented a new stiffening material for cor- 
sets, ladies' dresses, and like purposes. The invention 
has for its object the utilization as a rib or stiffener for 
corsets and other articles of dress or fabrics of the 
stalks, stems, or quill portions of feathers after they 
have been stripped— as for instance, the feathers of 
turkeys, geese, chickens, and other fowls— which kind 
of stock have heretofore had little commercial value. 
Tiie growing scarcity and increased cost of whalebone 
for the above and other purposes has led lo the employ- 
ment of various substitutes, including bones, horn, rub- 
ber, steel, and rattan, but the use of split quills of fowls 
is believed by the patentee to be the best substitute 
for whalebone that has been devised for the above 
named purposes, and for some kinds of surgical appli- 
ances. The same inventor has obtained a patent for 
making whips out of whole or split quills made up in 
gimilar manner to the material described for stiffening 
corsets, etc. The splints are arranged lo overlap and 
break joints, and when bound together form a tapering 
elastic rod which may be covered in the ordinary way. 



NEW BOOKS ANL PUBLICATIONS. 

Mechanical Dbawing Self -Taught. By- 
Joshua Rose, M. E. Illustrated* by 330 
engravings. Henry Carey Baird & Com- 
pany. 810 Walnut Street, Philadelphia. 
Price $4.00. 

The aim of the book is to enable the beginner to 
learn to make simple mechanical drawings without the 
aid of an instructor. The two first chapters are de- 
voted to descriptions of and instructions in the use of 
instruments. The remainder of the book is taken up 
with explanations of simple geometrical terms, showing 
their practical application, shadow lines, and line shad- 
ing, and examples in drawing bolts, nuts, screws, gear 
wheels, engine work, plotting mechanical motions, 
drawing for line shaded engravings, shading, and col- 
oring. The illustrations are well executed, and although 
all the lines necessary are used, there is not that pro- 
fusion sometimes sern in works of this character, and 
which confuses instead of instructs the student. The 
matter is systematically arranged, that part which 
teaches the principles preceding and imperceptibly 
leading up to that part showing their practical applica- 
tion. 

The Elasticity and Resistance of the 
Materials op Engineebing. By Wm. 
H. Burr. William Howard Hart Pro- 
fessor of Rational and Technical Mecha- 
nics at Rensselaer Polytechnic Institute. 
John Wiley & Sons, New York. 

The author states in his preface that the work is the 
outgrowth of lectures to students on the elasticity and 
resistance of materials, elaborated and extended so ae 
to cover many details not included in the ordinary 
technical course of study. The book is divided into 
two parts, ''rational " and "technical/' the first being 
intended to furnish an analytical or rational basis for 
the second, or practical development. Part I. consid- 
ers the General theory of elasticity in amorphous solid 
bodies, thick, hollow cylinders, and spheres. and torsion, 
the energy of elasticity, and the theory of flexture. Part 
II„ in which the mathematical results obtained in Part 
T. are subjected to the test of experiment, discusses ten- 
sion.compression, compression of long columns, shear- 
ing and torsion, bending or flexure.connections, working 
stresses and safety factors, the fatigue of metalp, the 
flow of solids, and miscellaneous problems. The plan of 
the book is admirable, as by the aid of experimental 
results in a great variety of material, coefficients are 
established which involve the varied and complicated 
circumstances of material in actual use, and formulse, 
which otherwise express ideal conditions only, are thus 
rendered of the greatest practical ralue. The experi- 
mental results given are very numerous, the author aim- 
ing toshow variations in products of different mills, and 
also of the same mill; to show the variations due todif- 
ereiice in size, shape, relative dimensions, and condition 
of specimens; and to sh»w that specimens apparently 
identically the same may give different, results. The 
direction in which further investigations maybe most 
profitably pursued is indicated. 
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Emerson's 1882]^*Bookof Saws. New matter. 75,000. 
Free. Address Emerson, Smith &Co., Beaver Falls, Pa. 

What makes even a very good smoking tobacco bite 
your tongue? The presence of nitrates. Analysis by 
Dr. A. Voelcker, F.R.S., Consulting Chemist Eoyal Agri- 
cultural Society, England, shows only a trace of nitrates 
in Blactwell's Durham Long Cut. The soil of the Golden 
Belt, North Carolina, in which this tobacco Is grown, 
don't supply nitrates to the leaf. That la the secret of 
its delicious mildness. Nothing so pure and luxurious 
for smoking. Don't forget the brand. 

A small patented article to manufacture on royalty or 
purchase. Address Forges, Box773, New York city. > 

Wanted.— A first-class foreman in a hay and manure 
fork shop. Must understand the business and come 
well recommended. Address, by letter only, " Fore- 
man," care of William Young, 21 Park Kow, New York. 

Drawing Instrument?, Drawing Paper, and Drawing 
Materials. The largest stock in the United States. Send 
for catalogue. Queen & Co., Philadelphia. 

Dies, Patterns, etc., Chas. A. Bailey, Middletown, Ct. 

Steam Pipe and Boiler Coveritig. Roofing Paints, Pre- 
pared Roofing, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati. O, 

Mastery. — An illustrated weekly devoted to Home 
Handicrafts, Household Affairs, Rural Occupations, In- 
dustrial Arts, Amateur iMechanics. Experimental Sci- 
ence ; aiding young people in Self-culture of the Hand 
and Eye, and Self-help for Profit. Liberal offer to can- 
vassers. Terms— $3.00 per year, in advance; $1.00 for 15 
weeks, on trial ; 7 cents a copy. Aak newsdealers, or 
address 842 Broadway, New York. Mastery. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, worlimanship, governing; no packing. 

Back numbers, volumes, and sets Scientific Ameri- 
can supplied by A. fe. Clark, 34 Park Row, New York. 

For Freiglit and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 80 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Ningara Stamping and Tool Company, BufFalo. N. Y. 

Lathes 14 iri. swing, with and without back gears and , 
icrew. J. Birkenhead, Mansfield, Mass, 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Sceentipic American Patent 
Agency, 361 Broadway, New York. 

Guild & Garrison's Siea'n Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufaciurers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Lists 29. 30 & 31, describing 4,000 new and 2d-irand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. H., & N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt.HoUy, N. J. 

"Abbe" Bolt Forgin ^ Machines and "Palmer" Power 
Hammers a specialty. Forsaitb & Co.. Manchester.N.H. 
■Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

131 Chambers and 103 Reade Streets, New York. 

"How to Keep Boilers Clean." Book sent /ree by 
James F. Hotchkiss, 84 John St.. New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., \Ti Com- 
merce St., Newark, N. J. 

Sets of Test Lenses and instruments for oculists. 
Send for catalogue. Queen & Co., Philadelphia. 

Hollar's Safe and Lock Co. , York, Pa., manufacturers 
of improved Fire and Burglar-proof Safes. Bank and 
Safe Deposit Vaults and Locks, see adv. p. 264. 

Improved Skinner Portable Engines. Erie, Pa. 

Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. B. & F. N. Spon, 35 Murray St.. N. Y. 

Latest Improved Diamond Drills. Send for circular 
to M.C. Bullock Mfg. Co.. 80 to 88 Market St., Chicago, HL 

Ice Making Machines and Machines for Cooling 
Breweries, etc. I'ictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3033. New York city. 

Presses & Dies. Ferracute Macli.C'o., Bridgeton. N. J. 

Machinery for Light Manufactiiring, on hand and 
built to order, fi. E. Garvio & Co.. 139 Center St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appenranceas Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., i'hiladelphia. I'a. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
BNTiFic AMiaticAN tiupPLKMi'iN'T scut to them frcc. 
The supni.iinrENT contains lengthy articles emhracing 
tbe whole range of engineering, mechanics, and physi- 
caVscience. Address Munn & Co . Publishers, New York. 

Fossil Meal Composition, tbe leading non-conducting 
covering for boilers, pipes, etc. See adv.. P- 286. 

Drop Forgings. Billings & Spencer Co. Seeadv., p. 189 

Woodwork'g Mach'y. RoHstone Mach . Co. Adv., p. 22*2 . 

Steam Pumps. See adv. Smith, Vaile & Co., p. 237. 

Pire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien. Al'f'rs. 23d St.. above Race, Phila.. Pa. 

Peck's Patent Drop Press. See adv. page 369. 

"Bradley's Road Card, Syracuse, N. Y. See p. 370. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. T. 
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steam Hammers, Improved Hydraulic Jacks, andTube 
Eipiindersi. R. Dudgeon, 34 Columbia St.. New YorK. 
Gould & Eberhardt's Machinists' Tools. See adv., p. 369, 

Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. 269. 

Use King's Office Pen, patented July 31, 1883. Supe- 
rior to all others. Price, $1 per gross, mailed free of 
postage. One dozen pens sent as samples on receipt of 
10 cents. Geo. F. King & Merrill, 29 Hawley Street, 
Boston, Mass. 

New scientific books on Steam, the Steam Engine, 
Mechanics, and Engineering. Send for catalogues before 
purchasing. F. Keppy, Publisher, Bridgeport, Conn. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions. Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 
JFor Mill Mach'y & Mill Farnishiug. see illus. adv. p.268. 

Combined Concentric and Eccentric Universal and In- 
dependent Jaw Chucks. The Pratt & Whitney Co., Hart- 
ford, Conn. 

.Minerall^ands Prospected, Artesian Wells Bored, by 
Pa. l>iamond Drill Co. Box42U. Pottsvillc. Pa. see p. 370. 

For best low price Planer and Matctier, and latest 
improved saan, Uuor,"9rtO! BTfirt MaLlMnciji ' Dtuinl dm 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-AUen High Speed Steam Engine. South- 
workFoundry&Mach.Co.,430 Washington Ave.,Phil.Pa. 

Hoisting Engines. Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co.. Philadelphia, Pu. 

Stereopiicons and Views for public and private ex- 
hibitions. Send for. catalogue. Queen & Co., Phila 
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HINTS TO COKRBSPONDENTS. 

No attention will be p^-id to communications unless 
accompanied with r,he full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewour request thai, correspondents, in referrins 
to former answers or articles, will "be kind enough 10 
name the date of ;,lie paper and the page, or the number 
of the question. 

Correspondents wiiose inquiries do noi, appear afiei 
a reasonable lime siioiild repeat, them. If not then pub- 
lished, they may conclude that, for gooil reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general i nterest, 
should remit from$l to S5, according to the subject, 
as we cannoi be expected to speiwi time aiui labor to 
obtain such information witliour remuneration. 

Any numbers of the Scientikic Ambbican SappLia- 
MENT referred to in these coliimTia may be had at tlio 
office Price 10 cents each 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identf- 
flcation. 

(1) J. M. K. writes: Would you kindly in- 
form me the^process used in taking the yellow color out 
of raw parafflne so as to make it white and almost 
transparent? A. Different solvents are used. Some- 
times bisulphide of carbon, benzine, etc. Hilbner 
treats it with sulphuric acid, and then distills the tar, 
first separated from the acid, mixing the tar in the 
retort with quicklime. This product is then pressed 
and treated with benzine, 

(2) C. E. W. writes: In this part many 
farmers are making underground (tile) ditches. Some 
of these men place smaller tile at the outlet than at the 
head or throughout the length of the ditch, claiming 
thatmore water will flow out than if the outlet is the 
same size or larger than the main part of the ditch. Is 
it not merely a smaller stream at a higher speed, and 
not more water that flows out? A. Il Is only asmaller 
stream at a higher velocity. 2. Are lazy tongs a suita- 
ble means for doubling the throw of a crank, or had 
they better be avoided in heavy machinery? A. "■ Lazy 
tongs ■" had better he avoided in all arrangements for 
conveying power. 

(3) J. DeW. C. writes: In my business it 

/ is sometimes necessary to ascertain the number of gal- 
lons in square tanks or cisterns, and in circular. 
i What do you consider a convenient rule for determina- 
/ jion of contents in gallons? Aud what species of gal- 
lon is understood? T am confused by certain tables in 
my possession, which state that *' the wine gallon must 
contain 231 cubic inches " and in another place a gal- 
lon is said to contain " 277^ cubic inches,' although, 
the bushel in same table is put down at " 2,150J^ cubic 
inches," andagain at " 2150*43 cubic inches.'* A. The 
United States legal gallon contains 231 cubic inches. 
To compute contents in gallons of round tanks: Square 
diameter in feet, multiply by 0.7855, and again by the 
depth in feet, and multiply by 7.48, this latter being the 
number of gallons in one cubic foot. For tanks of 
square or rectangular outline, multiply together the 
length in feet of both sides and multiply result by 
depth of tank in feet and again, as above, by 748. 

(4) D. M. R. writes: 1. If I take nickel 
plated articles from an electro-nickel bath and place 
them in an electro-silver bath and silver plate them, is 
there any amalgamation between the two metals, or 
would there ba with any other two metals? A. No 
amalgamation will take place. The silver would be 
simply superposed. 2, What is plating by the Parker 
process? A. We do not know the Parker process by 
that name. 3. What is pyro-plating? A. Plating by 
the aid of heat, the old method before electro plating 
was introduced. 

(5) N. W. H.^A copying ink that may be 
used without press or water, and will yield one or two 
fair, neat copies, is made by mixing 3 parts jet black 
writing ink and one part of alycerine. This ink dries 
very slowly and must be used on glazed papers The 
writing also must be toe. 



(6) A.. F. R. writes: Please inform me 
where the best gas engine is made. I want 30 horse 
power or thereabouts. And can you say if sulplmr gas 
(natural gas) will drive such an engine? A, Gas engines 
are not made of more than 5 horse power. Sulphur- 
ous gas would, we think, not work well in a gas engine. 
The products of combustion would contain sulphuric 
acid, which would corrode the cylinder aud piston. 

(7) A. C. P. asks : 1. How thick should 
the carbon pencil be made in the simple electric light 
described in Supplement, No. 162? A. )^ to ^ inch in 
diameter. It should be pointed. 2. Would a piece of 
the carbon wire taken from a broken Edison incan- 
descent lamp work well? A. No. 3. How many cells 
would be needed of the easily made bichromate battery 
described in Supplement, No. 159? A. 10 or 13. 

(8) W. W. T. writes: I am building a wiutl 
mill 10 ft. diameter ; please give me the angle with the 
plane of motion that the sails should set. Should the 
sails be set at right angle with the axis, or pitched 
against the wind a little? A. Rule given by Smeaton is: 
" The radius is supposed to be divided into 6 pans, and 
^, reckoning from the center, is called No. 1, and the ex- 
tremity (of the radius) No. 6. Nos. 1, 2, 3, 4, 5, 6, angles 
i rith i bhu miwf j ya fi yiag, g 3 V ^V^i4^^ and 83°." 

(9) H. M. asks: How can L create a vacu- 
um in a hollow ball six inches in diameter, without the 
aid of an air pump? A. The best vacuum you can possi- 
bly get without a pump of some kind maybe obiained 
by placing a small quantity of water in the ball and heat 
the ball and steam the air out. Com inue the heat until 
the steam ie also all out, or nearly ceases to be discharg- 
ed; then seal the ball with a plug or by any means you 
may see fit. 

(10) H. S. M. writes: 1. On the hub of a 
wagon wheel is a fly and on the felloe is a bee; which 
of the two rides the farther, the wagon being driven 
straight ahead for a period of 15 minutes? The bee 
beais the fly by the difference in the length of the two 
cycloidal curves which their positions give by the revo- 
lutions of the wheel. 2. Does any pare of said wheel 
move backward during said time or trip? A. It does 
not. 3. Which part of a fly wheel of an engine moves 
the fastest, the rim or hub? Engine running at same 
speed for both calculations. A. The rim moves the 
fastest. 

(11) W. & W. ask: Can you inform us if 
glass sewer pipe has been manufactured anywhere in 
the United States? If yes, at what place, and has it 
proved a success? A. We do not know that glass 
sewer pipe has been used. It certainly cannot be sold 
for a price that will make it a success. There is no 
doubt as to its durability ami sanitary value, as its 
smooth, hard surface offers no lodgment for germs or 
fllth. 

(13) D. R. C. asks: Is there any difference 
between an injector and an inspirator for steam 
boilers? Ifso, what is the difference? A. Inspirator 
is only a special name. They are both injectors. 

(13) A. M. H. writes: I have a practical trea- 
tise on heat, by Thomas Box, and on pages 130 and 131. 
the statement is madeJhtttacast iron flue dissipates 3-35 
times as much heat as a sheet iron one under the same 
conditions. On page 148 it says the lo^ of heat by 
contact of cold air is independent of the nature of Ihe 
surface. Page 146, by table of radiating power of 
bodies, the radiant power of sheet iron is aiven as 
0*56620 and the radiant power of cast iron is given as 
0'64800, This gives cast iron less than | more than sheet 
ir<m; which is nearest to the truth? Under the same con- 
ditions, which gives off the most heathy radiation, cast 
iron, plain or galvanized, or lacquered, and in what pro- 
portions? Can you give me any other cheap method of 
preparing the surface of cast iron (without polishing) to 
prevent much radiatic-n from it, at 200° to 500" Fahr.? 
A. The flgures given in Box's treatise are not alto- 
gether reliable, for the reason that he does not state the 
condition of the surfaces, whether smooth or rough, 
and ihe color of the radiating surface. This is a ma- 
terial point in the relative value of the radiation from 
different metals or materials. When the surfaces of 
sheet and cast iron are exactly in the same condition ai* 
to smoothness and color, the radiant power is in favor 
of the sheet iron. The roughness of cast iron by increas- 
ing its surface may give it an artificial advantage as a 
radiant body. For preventing radiation there is nothing 
better than a smooth, polished surface. The next best 
is a good coat of lime (whitewash). 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

G, D. C— No. 1 is common mica in feldspar. No. 2 
is a black micaceous schist containing garnets; the 
red spots being the garnets. — H. S.— Specimen No. 1 
is a black slaty serpentine. No. 3 is quartz with cal- 
cite (limestone), and No. 3 is a quartz.— J. L. T. — The 
mineral is pyrite (iron sulphide) of no value. 



INDEX OF INVENTIONS 

For YVbicli l^etters l^atent of the United 
States %vere Oranted 

October 16, 1883. 

AMI EACH BBAKING THAT BATE. 

[See note at end of list about copies of these patents.] 

Accordion, L. Bernhardt 286,679 

Agricultural boiler, F. Funk .... 286.805 

Air compressor, hydraulic, H.Webster 286,751 

Alarm. See Burglar alarm. Electro magnetic 

alarm. Low water alarm. 

Amalgamator, (?. Dean 286,791 

Animal matter, apparatus for desiccating, H. 

Breer. , 286,887 

Annunciator and alarm system, combined, E. A. 

Sperry 286,970 

Auger and bit blanks, roller die for making, C. O. 

Tinker 286,972 

Auger, hollow, J. A. Rodman -. 386,964 

BaK. See Paper bag. 

Bag holder, W. H. Dungan 286,793 

Baling press, D.Boyer 286,771 



Baling press, W. H. Reynolds 

Bandage, suspensory, C. F. Wure , 

Barber's chair. A. N.Hornung 

Basket, wire, W. J. Moore ....... 

Bathing apparatus, vapor generator for, H. T. 
Willis 

Bathing garment, L. Well 

Battery. See Galvanic battery. 

Beer chip, B. Rice 

Bell, door, E. Lawson 

Bicycle. J . Lewis 

Bill holder, piay. Worn & Kober 

Billiard cue, W. Zaebringer 

Bit brace and washer cutter, combined, I. W. 
Heysinger 

Bit stock, G. C. Paine 

Boat knee, D. True 

Boiler. See Agricultural boiler. Steam boiler. 

Boiler cleaner, J. McGinley 

Bookbindins, L. R. Goodwin 

Bottle cleaning machine, A. C. Weaver 

Box. See Game box. 

Brace. See Bit brace. Ratchet brace. 

Bracket. See Dental engine suspension bracket. 

Brake. See Car brake. 

Brick kiln, C. D. Page 286,728. 

Brick machine, W. Andrus 

Brush, H. B. Fowler..' 

Brush. H.B. WllUams 

Burglar alarm, H. Ferris 

Burner. See Oil burner. 

Butter, manufacture of artificial, A. j. Chase 

Butter working machine, Wasson & llitt 

Button, Snively & 1 'aimer .. 

Button fastener. H. Howson 

Button fastening machine. A. Hall ... 

Button, sleeve or collar. J. H. Booth 

IJuttons, attaching, G. \V. Prentice 

Buttons, attaching. F. A. Smith, Jr 

Buttons, machine for attaching, F. A. Smith, Jr. . 

Buttons, manufacture of, J. H. Manning 

Cable, underground multiple wire, J. F. Martin... 

Can. See Ink can. Oil can. Shipping can. 

Can filling machine, J. Colbert 

Car brake, G. M. Brill 

Car coupling, W. K. Berry . 

Car coupling. M. E. McDonald 

car couplipg. J. F. E. Phillips 

Car coupling, Rigby & McHugh 

Car coupling, W. S. Thayer 

Car roof, J. Walter 

Card grinding machine, C. B. Parker etal.... 

Card, picture. (/. Schwartz 

Carpet cleaner, J. L. Leach 

Carpet cleaner, S. B. Ryder 

Carpet lining. Bird & I'ember 

Carpet stretcher, J. P. Curry 

Carpet stretcher, A.J.Kennedy 

Carriage register, wheel, J. E. Tarbox 

Carrier. See Cash carrier. Cash and parcel car- 
rier. Parcel carrier. Thrashing machine 
straw carrier. 

Cash and parcel carri er and track for the same, 
G. B. & J. C. Coram 

Cash carrier, Allaire & Johnson 

Casting apparatus, soft metal, R. J. Howdon 

Cattle on vessels, fittings for carrying, T. TJtley .. 

Chair. See Barber's chair. Folding, bath, and 
Invalid chair. Turning chair. 

Channel flaps, machine forflattening and smooth- 
ing, G. w. Day 

Chart hanging, B. Shepard 

Chimney top, W. Faulstich 

Christmas tree candle holder, F. Arzt 

Clamp, A. W. Davis . . 

Cleaner. See Boiler cleaner. Carpet cleaner. 

Clothes drier frame, adjustable, M. A. Warren . . 

Copying and printing press, F. D. Belknap 

Corset stiffener. B. K. Warren 

Coupling. See Cafcoupllng. Thill coupling. 

Cover, vessel, S. J. & N. T. Wilson 

Crayon or lead holder, H. C Hunt 

Creamer, centrifugal, H. F. Bond 

Crib, child's, C. S. Comins 

Crusher. See Ore crusher. 

Cultivator, D. Wise 

Cupric sulphate, making, H. RUssler 

Curtain fixture, M. Medart 

Curtain pole ring, W. Lang 

Cuspidors, etc.. manufacture of and mould for 
making, W. A. Kiouse . . 

Cut-offvalve, C. B. Turner 

Cutter. See Planing machine cutter. Sod cutter. 
Tobacco cutter. 

Cutting die, 1. A. Canfield 

Damper, automatic, B. Higgins 

Dental engine suspension bracket, W. A.John- 
ston 

Dental plate, temporary, G. F. Reese 

Desk, school, W. H. Dodge , 

Die. See Cutting die. 

Displaying articles In the air, apparatus for, G. B. 
Linton 

Ditching machine, tile, W. S. Hanson 

Door hanger, C. Brinton 

Door lock. W. D. Hughes 

Dramatic effects, apparatus for producing illu- 
sory, J., W. Knell :... 

Drawing knife and attachment therefor, A. W. 
Grossman 

Dredging and excavating apparatus, A. D. Fox... 

Drier. See Fruit drier. 

Electric circuit closer, thermometric, M. Martin. 

Electric conductor conduit, J. F. Martin 

Electric conductors, making. T. Bgleston 

Electric currents, apparatus for controlling, M. 
Levy 

Electric machine, dynamo, E.J. Houston 

Electric regulator for controlling the current in 
electrical systems, M. Levy 

Electric wire conduit, J. F.Martin. .286.938. 285,940, 

Electric wires, distributer for, J, F. Martin 

Electric wires, distributing box for. J. F. Martin. 

Electric wires, underground distributer for, J. F. 
Martin 

Electrical conductor. T. S. Reed 

Electro magnetic alarm. A. Wiswall 

Electro magnetic motor. S. F. Van Choate 

Electrotype plate, S. S. Hoe. . . 

Elevator. E. Bachmann 

Elevatorbucket.S. L. Chapman... 

Elevator safety appliance, R. A. Chesebrough 

Bud gate, wagon. W. Beckwith 

End gate, wagon, P. Smith 

Endless band knife, J. A. Kay . . 

Engine. See Rotary engine. Rotary steam en- 
gine. Traction engine. 

Envelope. J. H. Weaver 

Eraser, L. Wolff 

Escapement, R. J. Clay 

Evaporator, B. Slaght 

Excavator. See Snow exc»Tfttot, . _ 



286,657 
286,611 
286,952 

'286,666 
;i86,660 

286,637 
286,714 
286,H35 
286,757 
286,670 

286,610 
286,840 

286,870 

286,724 
286,694 



256,729 
286,893 
386,804 
286,886 
286,598 

286,778 
286,879 
286,860 
286,929 
286,921 
286,770 
286,732 
286,740 
286,741 
286,620 
286,948 

286,782 
286.773 
286,578 
286.622 
286,635 
286.848 
2S6.745 
386,877 
286.633 
286,642 
286.832 
286,965 
286,765 
286,788 
286,708 
286,743 



286,592 
286,571 
286,825 
286.976 



286,790 
286',786 
286,597 
286.572 



286,878 
286,677 
286,749 

286,755 
286,615 
286,769 



286.735 
286,624 
286,712 

286,830 
286,747 



286.901 
286.817 

286.704 
286,845 
286,594 



286.718 
286,696 
286,774 
286,614 

286,709 

286;;87 
286,691 

286.722 
286,945 
286,796 

286,833 
286.612 

286,834 
286.900 
286.942 
286.949 



286.963 
286,888 
286,873 
286.821 
286.760 
286.590 
286,684 
286.675 
286,647 
286.706 



286,685 
286^ 



Extension table, C. N. Karstens 366.827 

Eyeglass, Wells &Preux 286,883 

Faucet and barrel bung, E. T. Murphy 286,954 

Felly jointing machine. L. D. Bullock 286,586 

Fence, Comstock & Adams 286.785 

Fence. B. F. Perry 286.956 

Fence. G. Watt 286,750 

Fence lock. B. A. Welds 286,752 

Fence post, J. W. Walters 286,978 

Fence wire, barbed, W. V. Kay ,286.987 

Fence wires, apparatus for attaching barbs to, 

Randel& Brockner 286,636 

Fertilizer distributer, Cunningham & Bickford . . . 286,910 
Filter for the manufacture of sugar, etc., O. 

Purvrez ; 286,960 

Firearm, breech-loading, L. Nagant 286,726 

Fire escape, A.N. Sande 288.850 

Fire escape, Seagrave & Fuller 286,644 

Fires in buildings, method of and appliance for 
controlling and preventing, Maxwell & 

Stearns, Jr ; 28(;,621 

Fishway, C. W Trammer 286,869 

Floor jack. J. H. Williams 286,981 

Folding, bath, and invalid chair, F. A. Ufer 2«6,871 

Folding table, C. E. Abbot 286.891 

Fork guard. G. H. Warren 286,658 

Forkguard,G. T. Wiswell. 286,668 

Frame. See Clothes drier frame. Mattress 
frame. Mosquito bar frame. Saw frame. 
Window frame. 

Fruit drier, Longhead & Fleming 286 936 

Fruit jar opener, G. a . M. Liljencrautz 486,836 

Fur cape and waist, D. Prince 286,959 

Fur robes, machine for cleaning. F. Hosch 286,928 

Furnace. See Roasting and smelting furnace. 
Smelting furnace. 

Furnace, J. S. Williams 286,887 

Furnace door, E. Fox 286,692 

Furnaces, device for promoting combustion in 

boiler, I. W. Seavei-ns, Jr 286,854 

Furnaces, draught pipe for steam boiler, P. Mert- 

sheimer 286,625 

Galvanic battery, A. Haid 286,809 

Game apparatus, C. S. Thompson 286,868 

Game box, combination, J. W. Boteler 286,583 

Gas machine, L. Taylor 286,865 

Gas, manufacturing, A. P. Chamberlain 286,589 

Gate. See End gate. Railway gate. 

Gate hanger, C. Daniel 286,912 

Glass grinding, smoothing, and polishing machine, 

T.Archer 286,672 

Glass tiles for floors, etc., mould for, L. D. Wood- 
worth 286,984 

Governor, electric, B. B. Parkhurst . . . . 286,841 

Grain hinder, J. P. Bullock 286,899 

Grain binder, O.Ferguson 286,799 

Grain binder knotting mecbanism, P. F. Hodges, 

286,819, 286,820 

Grain conveyer, F. Bierce 286,764 

Grain cutting machine, S. K. White 286,980 

Grain, machine for reducing wheat and other, O. 

H. Titus , , 286,973 

Grain meter, automatic, G. W. Sharp 286,645 

Grain, mode of and mechanism for cleanhig, W. 

L.Teter S8«,744 

Grate, J. Ballon 286,574 

Grease trap, J. Tucker 286,975 

Grindmg metal plates, machine for, T. Settle 286.855 

Grinding mill, G. B. Maynadier 286,838 

Grinding mills, automatic feed regulator for, J. 

W. Hilliard 286,818 

Grinding ring, iDetBlllc. B. 8. Howlttnd.^ . ... 2S&,SiZ 

Guard. See Fork guard. Saw guard. Vuleanizer 
safety guard. 

Halter, A. G. Garfield 286,602 

Halter loop fastening, J. Gihbons 386,808 

Handle. See Saw handle. 

Handles to vessels of enameled Ironware, attach- 
ing, F. G. & W. F. Niedringhaus 286,627 

Hanger. See Door hanger. Wall naoer hanger. 

Harrow, W. P, Triggs 286,974 

Harvester, corn. J. S. Briggs 286,772 

Harvester, corn, S. F. Weaver 286,882 

Harvester reel, vv. f. Olin 286,629 

Hat brim curling machine, F. Cocker. . . . 286,907, 286,908 

Hat pressing machine, J. 1'. Beatty 286,576 

Hay and cotton press, W. J. h\ & W. 8. Liddell. . . 286.619 

Hay rake, horse. E. Wayland 286,659 

Hinge for vessels of enameled Ironware, F. G. & 

W. F. Niedringhaus 286,628 

Holder. See Bag holder. Bill holder. Christ- 
mas tree candle holder. Crayon or lead holder. 
Trace holder. 
Tlook. See Safety hook. 

Horseshoe, F. C. Rollins 286.640 

Hot air magazine. J. H. Spurrier 286,648 

Ice. blocking, G. W. Goodell 286,604 

Ice creeper. H. Cottrell 286,687 

Ice, machine for cutting holes through, R. Fitz- 
gerald 286,599 

Incubator, C. F. Winkler 286.756 

Ink can, W. A. Auble 286,893 

Inkstand, pocket, O. Junsson 286,703 

Insulatine wrapper for grouped electrical conduc- 
tors, J. H. Kohmescher 286,829 

Insulator, Fiske & Mott 286,801 

Insulator, acoustic and electric, W. J. Bowen 286.681 

Insulator, electric wire. J. F. Martin 286,946 

Insulator, electrical wire, J. F. Martin 286,937 

Insulator for underground electric conductors, 

J.F.Martin 286,944. 286.947 

Insulators for electric wires, coupling for tubu- 
lar, J. F. Martin 286.941 

Insulators for electric wires in underground con- 
duits, supporting, J. F. Martin 286,943 

Jack. See Floor jack. Lifting jack. 

Jeweler's findings, manufacture of, G. H. Fuller. 286,601 

Joint. See Railway rail joint. 

Journal bearing, D. A. Hopkins 286,927 

Journal bearing, S. Wills. 286,982 

Kegs, machine for dressing the interior of. L. & 

J. A. Welndel 286,601 

Kiln. See Brick kiJn. 

Knife. See Drawing knife. Endless bar.d knife. 

Ladder, step, C. A . Jones 286,617 

Lamp chimney cap, E, U. Wiesendanger 236,753 

Lamp, elecfric arc, D. J. Hauss ef tl.... 286,925 

Lamp. incandQscent. electric, D. G. Fitz-Gerald.. 286,916 

Lamp, street,-'H. S. Belden .286,763 

Lamp, voltaic arc, O. A. Moses 286,953 

La8tingmachine,M. Brock 286,898 

Latch, door, F. J. Lee 286,935 

Latch, reversible, C.E. Billings 286,580 

Lathe stop mechanism, engine, W. H, Coxon.. . . . 286,786 

Lathe tool rest, B. S. M. Fernald 286,690 

Lathe, turning, F.Hanson 286,811 

Lathe,turning. E. R. Kugler '286.933 

Lathe, wood turning, F. Hanson ; . . 286.810 

Lead, apparatus for drying white. J. G. Martin ... 286,721 
Lead, etc.. apparatus for grinding white,, J. C. 

Martin... ...386.730 

leveling instrument, W. & L, E, Gurley* 'iS6,m 
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LifUng jack, wagon bed, F. B'unk 

Liquids from barrels, apparatus for forciriK, H. B. 

Park 

Lock. See Door lock. Fence lock. ^Jut lock. 
Seal lock. 

Locomotive ash pun, E. Bignell... . , 

Loom for weaving bags, etc., J. Laird, Jr 

Loom shedding mechanism. K. S., E. & R. Col- 

lin^e 

Loom shuttle thrender, W. E. N. Potter 

Ijooms, sweep-strap connection for picker-sticks 

of, S. W.Sykes 

Low water alarm, electrical, Blake & Hall 

Lumber, apparatus for drying and seasoning, J. 

O. Smith (r) 

Mall bag catcher, .1. A. Kellogg .. 

Mattress frame, W. S. Thatcher 

Measure, ale cooiint^, T. \V. Sheridan 

Metal, manufacture of, G. H. Chin nock 

Meter. See Grain meter. 
Mill. See Grinding mill. 

Mirror, hand, J. llornberger 

Mitten or glove, Slay ton & Wells 

Mixing meal or flour, apparatus for. C. Le Mee... 

Mosquito bar frame, G. L. Williams 

Motion, device for converting. C. H. Ercanbrack. 

Motion, Subi^titute for crank, E. Burke; 

Motor. See Klectro magnetic motor. 

Motor, J. B. Hunter 

Non-conducting compound, J. M. Hammlll 

Nut lock. E. E. Ross 

Oil bnrner. Dimock & Robinson 

Oil can, T. C. Chalk 

Oiler for car wheels. Barrows & Cummings 

Ordnance, breech-loading, J. H. Stewart 

Ore crusher, F. H. McDowell 

Overshoe, ('. S, Baldwin 

Padlock, permutation, W. S. Chedlster 

Paint, liquid, R. H. Smith 

Pan. See Locomotive ash pan. 

Pantaloons, H. Harris — . 

Pantaloons, etc., stretcher for, T. H. Harris 

Paper bag, G. O. B lowers 

Paper bags, device for fastening, A. W. Angier... 

Paper dampening machine, J. J. Clause 

Paper making machine, 1 1. F. Case 

Paper ornaments, producing. J. Fried 

Parasol and fan, combined, M A. Montejo 

Parcel carrier, il. II. Tobias 

Pick. W. A. Wright 

Pick, miner's, S. Herron 

Picture frames, constructing, T. C.Vail 

PiKment. white, J. B. Freeman 

I'itnian connection for mowers, etc., W. Gause . , . 

Plane, F. L. Bailey 

Planing machine ciittei', L. O. Orton 

Planter, cotton. W. A. Horrall 

Plow, J. J. & E. il. Piatt 

Plow. sulky.L. Bell 

Pocket case- combination, A. L.Talcott 

Post. See Fence Post. 

Post driving machine, E. lliatt 

Potato digger and picker, S. Raymond 

Power. See VV eight power. 

Power press, A. H. Merriman 

Press. See Copying and printing press. Hay and 

cotton press. Power press. Printing press. 

Press, A. J. Borchard 

Printer's Imposing stone, D. W. Whitaker 

Printing press, T. B. Dooley 

Printing press, .). T. Hawkins 

Pvilp machine, wood, Cartmell & Ball 

Pump valve, F Stock, Jr 

Radiator, steam, G. Clark 

liailway gate, M. H. Lantz 

Railway rail joint, J. L. Pope 

Railway rails, machine for straightening. F. H. 

Treat ., 

Railway signal, H. H. Eatherton 

Railway switch, G. Chalmers 

Hallway tie, E. L.Taylor 

Rake. See Hay rake. 

Ratchet biace, J. Chantrell 

Rattan splitting machine, guide for, D. F. Pratt. . 

Ree'. See Wire reel. 

Register. See Carriage register. 

Register, G. Abrams 

Relay or electro magnet, double current, A. C. 

Fraser 

Ring. See Curtain pole rinff. 

Roasting and smelting furnace, combined, E. 

Holman 

Rock and earth boring apparatus, T. Lindell 

Rope end fastener, J. Gibbons 

Rotary engine, N. J. Pritchard 

Rotary steam engine, Smelser & Kennedy 

Saddle, riding, J. Hassler — 

Safety hooK. E. H.Smith 

Sash balance, roller, R. B. Hugunin 

Sash cord fastener. H. Smith. Jr 

Sash fastener, r. S. Smith 

Sash holder. M. Commander 

Saw frame, band, A. Friedll 

Saw frame, crosscut, A. Schooley 

Saw guard, XL F. Kuhlmann 

SaT handle, \V. W. Richardson 

Saw handle, crosscut, A. Sloan 

Screen. See Thrashing machine screen. 

Screw, jack, H. Libby 

Seal lock, D. A. Bolt 

Seal, metallic. E.J. Brooks 

Sewing machine, W. Wendell 

Shipping can, \V. S. Laumaster 

Shirt, G. H. Cleveland 

Shoemaker's last, M. J. Dunn , — 

Shutter fastener, P. Keffer 

Signal. See Railway signal. Time signal. 
Sink trap and safety pocket, combine^, S. W. Bab- 
bitt 

Skate, J. A. Dodge " 

Sleigh, W. A. Compton 

Smelting furnace, E. Cartwright 

Snow excavator, isier & Rolph 

Snow, machine for forming roads and i)aths upon 

bodies of, A. A. Smith 

Snow plow, J. A. Chisholm , 

Snow plow, J. Phillips 

Sod cutter A. Test '. 

Sole flanging and upsetting apparatus, H. M. 

Haynes 

Speeding device, mechanical. A. Wood 

Sphygmograph, A. M. Kdwards 

Spinning machine nipper-head, E. S. Ormsby 

Spinning machine, silk, C. Fletcher 

Spoke sanding and i>o]ishing machine, carriage, 

S. T. Kennan 

Spring. See Vehicle spring. 

Stamp, hand, \V. D. Wesson 

Steam boiler, D. .M. Graham 

Steam boiler. H. Stollwprck 

Steam boilers, apparatus for filtering and purify- 
ing water in, N. A. T. Jones 



286,806 
286,631 



286,519 
286,711 

286,783 
286,731 

286,791 
^86,581 

10.393 
286.93'^ 
286,866 



286,904 



286,699 
286.138 
286.716 
286,665 

286,596 
286,900 

286.702 
286.922 
286.849 
286,914 
286,588 
286,762 
286.641* 
286.723 
286.761 
286,903 
286,858 

286,609 
286.812 
286,896 
285,758 
286,591 
286.587 
286,693 
286.626 
286.6.^4 
286,9S6 
286.815 
286,872 
286,918 
286,603 
286,894 
286,630 
286,700 
286,730 
286.678 
286,650 

286,816 
286,961 



2 86, .582 
286,979 
286.689 
28(V814 
286,902 
286,142 
286,780 
286,713 
286,843 

286.655 
286.915 
286,682 
286.6,>1 

286,683 
286,957 



28tj,G7i 
286,917 



286,822 
286,837 
286,807 
286,844 
286,856 
286,674 
286,739 
286 931 
286.857 
286,859 
2S6,90!) 
286,919 
286,966 
286,710 
28fi,638 
286,968 

286.717 
286.768 
286,775 
286.662 
286,831 
286.781 
280,794 



286,759 
286,792 
286.784 
286,777 
286.895 

286,969 
286.779 
2?6,t*.34 
286.652 

286,926 
286,890 
286,795 
286,727 
.286,802 

286,707 

286,884 
289.695 
286.864 

286,705 



Steam engine and electric generator, combined, 

L. G. Woolley 

Stench trap, It. McBee 

Stock and die, F. Armstrong 

Stock loader, live, W. H . Barnes 

Stopper for wire rope, etc., Stoddard & Johnson. . 

Stove, L. A. Whita 

Stove hood, A. Scliwibinger. 

Stove, lamp, J. E. Stephens 

Strainer for tea and coffee pots. E. F. Haskell — . 

Subaqueous boring, apparatus for, T. English 

Supporter. See Uterine supporter. 
Suppositories, machine for making, W. A. Long.. 

Suspenders, W. B. Pratt 

Syringe.hypoderraatlc. F. S. Grant — 

Table. See Extension table. Folding table. 

Target, flying, L. Fey 

Telegraph cable, W. T. Henley 

Telegraph, duplex. B. Thompson 

Te/egraph, printing, H. Van Hoevenbergh 

Telegraph, printing, A. Wirschlng 

Telegraph relay, M. J. O'Su Hi van ... 

Telegraph wires, laying underground, F. M. 

Speed 

Telephone, G. R. Shepherd 

Telephone, acoustic, B. N. Botts 

Telephone exchange system! G. F. Durant 

Telephone receiver. H.E. Waite. 286,875, 

Telephone transmitter, C. D. Haskins 

Telephones, apparatJUs for counterbalancing dis- 
turbances in, A. Bernstein 

Ttiill coupling, C. L.Dalton 

Thrashing machine screen, Scott & Campbell 

Thrashing nmchine straw carrier, Huber & Stro- 

bel 

Tie. See Railway tie. 

Tile and drain cutter. E. D. Howland 

Time signal, J. Johnson 

Tin plate and other sheet metal, ornamenting 

surfaces of, Hopkins & Hatton 

Tobacco cutter. O. R. Hanchett 

Tongs, pipe, D. P. Foster — 

Tongs, pipe, H. Rhyn 

Trace detacher, J. D. Blakemiin 

Trace holder, B. R. Hughes 

Traction engine, W. A. Clarke 

Trap. See Grease trap. Sink trap. -Stench trap. 

Waste trap. 

Trimming frame, Helmus & Dreyfuss ... ., 

Truck, car, I. F. Brown 

Truck, stove. M. R. Leavenworth 

Tunnel working, metal shield fcr, T. Dark 

Tunnels, construction of submarine, D. C. Has- 

kln 

Turning chair, E. Schmidt 

Twist and fluted drills, grinding machine for p "O- 

ducing the relief on, H. F. Wheeler 

Type writer. K. E. H orton 

Uncoupler, automatic, w. R. l-'unk 

Uterine supporter, 1 1. G. Farr 

Valve. See I'ump valve. 

Valve, balanced slide, J. E. IJaker 

Valve gear, R. IL Fletcher 

Valve gear, steam engine, J. Braunwalder 

Valve mechanism. Belknap & Bradley 

Valve, straight- way, P. G. Van Wie 

Vehicle spring, ('. M. Murch 

Vehicle, two- wheeled, L. S. Clark 

Vehicle, two-wlieeled, J. Price 

Vehicle, two- wheeled. A. Reichle ....^ 

Voloci|K*de, J. J. Deputy — 

Velocipede, railway, I. ^\■. .McGaffey 

Vignetting attachment. Park & Elliott 

Vulcanizer safety guard and governor, W. S. 

Blair 

Wall paper hanger, B. G. Wright 

Waste trap, S. E. Thomas 

Watch chain charm, J. R. Handy 

Watch, stem winding, J. Schaeppi . 

Watches, safety center pinion for, J. Schaeppi... 

Water closet. L. Waef el aer 

Weighing apparatus, automatic grain, D. D. 

Kuhlman 

Weight power, S. Raymond 

Wheels, making metallic, C. O. Wilder 

Whip, E.K. warren 

Window frame, W. W. Boyington 

Wire reel, H. Roberts 

Wrench. R. W. Davis 

Wrench. G. W. plttman 

Wrench, H. A. Thompson 

Wringing machines, antl-frlction bearing for, J, 

Jonson 



286.951 
286,673 
286,575 
286 863 
286,664 
2^^6,643 
286,862 
286,813 
286,797 

286,'n9 
286.958 
286,605 




Jiisidc I'jiffe. eacli iiisprtion - - - 73 cents u line. 
JtiicU l*;ia:<N csicli inserliim - - - Sl.OU a^ line. 

(About eight words to a line.: 

Engravings may head advertisements at the same rate 

■per line, hy measureme?it. as the letter press. Adver- 

tisem^ents must be received at publication Qifice as early 

«s Thursday morninq Id apvear in next issue. 




LaDels, 

Ktc, 



Print Your Own Cards 

with our$3 PriiitiiiK Press. Larger sizes 
for circulars, etc.. 88 to $75. For young 
or old, business or pleasure. Evcrytbing 
easy, printed directions. Send two siarnpa 
_......^-^ |.)„ for Catalogue of Presses, 1'ype, Cards, 

etc., etc., to tlie factory. Kelsey & Co., Meriden, Ct. 




BIBB'S 

Calebrated Originn.! 

BALTIMORE 
FIRE-PLACE HEATERS 



To wan 
The lian 



upper and loi 



al 



r'ea in the world. 

B. C. BIBB &SON 

Foundry. Offiao and Salesrooms, 
89 anil 41 l-ight Street, 

Baltimore. Md. 

Mabbleized Slatb Mantels, 
tSr^ndJor Oireuiara~ 



286,577 
280.3] 1 
286,853 



286,826 
286,616 

286.823 
286,607 
286,600 
286,847 
,767 
286,701 
286,i)(Xi 



WAI^TKU, DRAUGHTSMAN. 

A competent and rapid draughtsman, thoroughly fa- 
miliar with steam machinery; one acquainted with 
rolling mill or steel works draughting preferred. Apply, 
giving references and statement of experience, to 

X. Y., Pittsburg, Pa.. Post Office. 

To one who suits this is a flrst-rate opening, as steady 
employment and good siilary will be obtained. 



WOOD Working TOOLS 

PATTERN 5H0PS FITTED THROUGHOUT 
SENDFOR CATALOGUE 119 MILLS!; 



Gold. Silver and NicM Plating. 

A USEFUL TRADE EASILY LEARNED. 



286,663 

i,824 
286,920 
S8«,798 

286,573 
286,803 
286,585 
286,67S 
28(!,656 
286,725 
282,905 
286,733 
230,734 
2S6,5'.)3 
286,023 
286,632 

286,766 
286.609 
286,746 
286,608 
280,852 
280,851 
286,874 

286,934 
286.962 
286,754 
286,748 
286,584 
286.639 
286,913 
286 842 
286,653 

286,618 

1 



In order to meet a long- felt want for a convenient and 
portable PLATING APrAUATUS, we have madoa small but 
Complete Outlit for <;OLB, SIIjVEIt AM> MlCIvKL 
PLA.TI\G. With this set any one can easily plato 
WATCHES, CHAINS, KINGS, KNIVES, FORKS, 
SPOONS, and other articles without the slit'litest trouble. 
The Sot comprises a LAllGE TANK lined with ACID 
PKOOP CEMENT, Thrco Ci'lls of Battery, about four 
Inches hlffh, very powerful, ][an^fn:r Bars, Wire, 
Book of Iiistructlons ami Chcitiiculs, besides OOL1> 
SOLUTION, one <iuart SiLVEK SOLUTION, lialf 
Ballon H ICKF.L SOI, UTIO N . Remember, our Solutions 
are not exhausted, they ^v-ill PIRATE any amount of 
articles if the simple instructions are but followed, and 
^vhieh any boy cau understand. More money can be made 
at titis trade than at anything: else. Persons out of em- 
ployment should try it, as plenty of work at good prices 
can be obtained in every village. To any person taking 
this outfit and sending me FIFTY CENTS EXTRA, 
IwiUscn,! SIX CHAINS or ItlNaS tllat can be GOI.U 
PI. AT1'21> with the Solution. These can easily be sold for 
more tlian enough to pay for the whole ontllt. Will send 
C. O. D., with privilege of examining before paying, if 
encugh money is sent to cover E.xpress charges, which will 
be dedv^ted from bill. Remember, the price of the whole 
outfit complete is only $ 3 - 5 O. Circulars Free tor 
Stamp. ADDRESS, 

FRED'K LOWEY, 90 Eleventh St., BROOKLYN, N. Y. 




19 in. 
LATHE. 

Send for new 
circular. 

G.i. GI{iV,Jr. 
& CO., 

4!i East 8tli St. 
t iiiciiinati, O* 



DESIGNS. 

Carpet, O. TIeinigke 14,317, 14,.S4S 

Fender, fireplace, J. A. Read 14 350 

Finger ring, C. J. Thouerner 14,351 

Spoon handle, G. I. Mix 14.349 



PNELMONIA. — BY FRANCIS DELA- 

FIELD, M.D. The four varieties of pneumonia. The 
acute lobar pneumonia of adults. Congestion, gray 
hepatization, red hepatization, and resohition. Etiology 
of lobar pneumonia. Physical signs of the disease. 
Complications. The course of the disease. Cerebral 
cases. The pneumonia of old peojjie. Typhoid pneu- 
monia. The fatal cases of pneumonia. Duration, prog- 
nosis, and treatment. Contained in Scientific Amkki- 
cAN SiippLKiMKNT, No.377. l^ricc 10 ccuts. Tobehad 
at this office and from all newsdealers. 



TRADE MARKS. 

Cap for exploding dynamite, blasting, ,J. TI. Lau.. . 10,628 
Cheroots, cigars, cigarettes, and smoking and 

chewing tobacco. Goodwin & Co 10.635 

Chocolate, broma, and cocoa, il. L. Pierce 10,639 

Cigarettes and cut tobacco, A.Sanderson 10,636 

Clothing, boys', A. Shuman & Co. ..10,637, 10 638 

Cotton twine, cod lines, and carpet warns, H. 

Doyle & Co 10.632. 10,633 

Cotton yarns and braids, Dollfus-Mleg & Co 10.631 

Cough mixture. Sproat's Sirup of Tar ('ompany... . 10,614 
Medicinal preparation known as wheat, lime, and 

rye. Cook & I Jernheimer 10.64') 

Medicine, certain pro[»rietary, R. K. Graham, 10,641 

Medicine, certain proprietary, H. H. Warner 10,645 

Medicine, proprietary, R. E. Sellers & Co 10.643 j 

Medicine, sheep, C. E. Williams & Co 10,646 

Remedy for rheumatism and other diseases and 

injuries, Ken yon & Powles 10.642 ! 

Silverpolish. W. E. Dunham.... 10,634 

Tobacco, plug, twist, and smoking. A, M. Lyon & 

Co 10,629 

Wines, champagne, Bouche Fils. 10,630 




ERICSSON'S 

New Caloric 
Pumping Engine, 

roR 
T)HolIin2S&. Cduntr.Y Seats 

Simplest ! Cheapest ! Eco- 
nomical ! Absoiutely Safe ! 

Mi laiiiati'i' Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cot-rhiiiilr .Sti-eet, 
New York, IT. S. A. 



ARTESIAN WELL 



A pi'iiitcd copy of the speciflcatlon and drawing of 
any patent in the foregoing list, also ot any patent 
issued since 186i>. will be furnished from this office for 2b 
cents. In ordering please state tlie number sind date 
of the patent desired; and remit to Aiunn & Co, -^61 
Broadway, New York. We also furnish copies ot patents 
granted prior to 1866 ; but at increased cost, as the 
speciflcatrons, not being printed, must be copied by 
hand. 

Cn.na(1iiin I'arciits may now be obtained by the 
inreutors for any of the inventions named In the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co.. 261 Broadway, New York. Other 
foreign patents may also be obtaiaed- 



DRILUNG, WELL 

BOKING AND MIN- 
KUAL PROSPECT- 
ING MACHINERY. PiiitablR, low priof^ri, worked ii.v horse, aieamor 
man jiowor. Will procure an aljunilHiice of water in earth or rock, 
anywheie. Senrf 3c. stamp lor calalogiie, also naioca of those want. 

iDj water. Q. J). PierjQ ^gu cq., 29 Kose Street, Not York. 




PunchinefPrBSses 

DIES AND OTHER TOOLS 

gar tsomuufKlunoIiUllBdl a 

SHEET METAL GOODS, 
DROP FORCINCS, AC. 

Stiles & Parker Press Qt^ 

atlddlelDwn, Conn. 




"ISENDFOR NEW CIRCULAR 

'FITCHeuRG ACOUSTIC TEi: Co. 

riTCHBURO MASS 




^TrAracinq nctiRy 3oodiffe 
loots pr fifsmafsMo^^ariSiSar SftOfS, \ 
Bria5eVorl<s.SaY/ cirtg ytixmnyt\i(ts, \ 

fcicforiej £i? Jncfu'3in9 SaWiKcf," : . < 

■ptuninti, yr^ofaitij, /\otfijirig, elertoniiis, SRugt^.j 

J — T'ofist.inj.tsc? of -fllS^i^ 

'^Sfcti/^O^ ■ *iiS^es-f jfanSma of • 

f^-^^ VarranleB Sfie 
J Aojf f"*""" SaViryr- 

^/ : -of ariy:in.use 

"V/H.'Ooane.T.'wlltnr. , O.t.tyon, Secy. 



A YoTing- Man who can Purchase 

stock-shares to the amount of $5,000 is offered oppor- 
tunity of being Secretary/ or 2'icasurer ot a most benefi- 
cial new company. Address „ ,, 
P. A. A. N. CO., 195 Eighth St.. So. Brooklyn, N. Y. 



Woodworking Machineryt^ 




For Planing Mills, 
:uid Cha-ir Factor 



Furn iture 
Car and 



XJTSriTT^ESrL JS.A.3L. 



Pulverizes everything — hard, soft, gummy, etc. 
The best Clay Grinder and the best Cotton Seed 
1 iuller in the world. 

Portable Steam Engines, Stationary Engines, 
Horizontal and Upright Boilers, all sizes, on 
tiand for immediate delivery, 

lO Barclay St., Tf. Y. City. 




SPRKY •■'VS53 

FEEDWATERis^ 

, FOR STEAM BOILERS 
U.S. & FOREIGN PATEN" 



ON THE LIMITING NUMBER OF TEETH 

lor Spur Wheels.— By I'rof. C. W. MacCord, D.S. A new 
mtithod 01 detei'mining the liniitinK or least numher of 
teeth that can be assigned to wheels in which the teeth 
are involute. Illustrated witli four figures. (Contained 
in S( lENTii'ic Amkrican SupJ'j.i.m i:\T, No. .'i70. 
Price 10 cents. To be had at this oJtice and from all 
newsdealers. 



AND FINE GRAY IRON ALSO STEEL 
;> 7 CASTINGS FMMSPECIAL „»js 

JV FiNETiNNiNs jlEr-PAlii^ 



,..- - ''V FINI'SHINB. ' 

LEHIGH AVE. & AMERICAN 5T PHILA 



THE POOI^EY 

ROTARY STEAM ENGINE. 

This engine is designed for all purposes where the use 
of steam power Is desired. It is simple, compact, and 
durable in construction ; quick, positive, and powerful 
in its action. Ad dress 

W. C. FOOL.EY, I^ouisvillc. K y. 




-^IFIRE — AND^ VERMINl-^ 

Sample and Circular Free by mail. 
as. MINERAL WOOL CO., 22 Courtlandt St.,N.Y. 



pR'^SsrToaRiNGTON:-MN|i^.V^i((.l^^ 



WILEY & RUSSELL M'F'G CO., 

GIIEEKFIEM), MASS. 




New Combined Countersink and Driii, for <'jirriage 
Mailers and otliers. Aiso Lightning Screw plates and 
other labor-saving tools. 



CATALOGUES 



FREE TO 



ANY ADDRESS 




^ 

K 



<;.^<^^^^^%^^^^w^ ^^^^^ 



ai 



uui 



U! 



VOLNEY VV. MASON & CO.. 

FRICTION PULLEYS. CLDTCHES. and ELEVATORS. 

PKOVIDENCE, R. I. 



PATENTS. 

MESSRS. MUNN & CO.. in connection vvilli the pub- 
lication of llie Scientific AsuaticAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they liave bad thirty-eight 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Poreign Countries. Messrs. 
Munn & Co. also attend lo tlie preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms, 

A pamphlet sent free of charge, on application, con- 
taining full i iformation tibout l^atenlsand how to pro- 
cure them; directions concerning I.,abels, Copyrights, 
Designs. Parents. Appeals. Keissues, Ir_friiigements, As- 
signments. Rejected <^ases, Hints on Ihi Sale of I'a- 
tents. etc. 

We al80 send- free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MITNN & €<►., Solicitors of Patents., 
•Ml Broadway. New York. 

BRANCH OFFICE.— Comer of F and 7th Streetb-, 
WaehingtoB. D. C. 
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BAIRD'S BOOKS 

FOK 

PRAGTIGALi IMIBIff 

Our new and enlarged Catalogue of Practical 

AND SCIKNTIFIC BOOKS, 96 pUgeS, 8VO, a CATALOGtJK OF 

Books on Steam andthi': Steam Engink, mechan- 
ics. Machinery, AND Dynamical Engineering, and 
a Catalogue op liooKS on Citil Enginkering, 
Bridge Building, Strength of Materials, Rail- 
road CONsrHdCTioN, etc., and other, Catalogues, the 
whole covering every hrancn of Science applied to the 
Arts, sent free and free of postaee to any one in any 
part of the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, PiiiLADELpniA, pa. 



FINEIi^-F NGRAVING 

Semo coP-j-roR\ CROSSCUP &WEST. 
IT WILL PAY YOU J70? CHESTNUT'-' PHILAVP' 



THERE IS AN OPENING IN MY PRI- 

vate l:ih(>rah)rv for a volunteer assistant. Work, ex- 
perUljelitili€hftmic;ilinvestigation. Address I'rof. Peter 
T. Ausi.en, flutfrers College, New Brunswick, N. J. 



PHONOGRAPHY, OU FJIONETIC SHORT-HAND, 
Oiit,%loBue of ivurks by Benii rittojun, with iilplia- 
bet, !inrt iliustrntlonsfor befflnners sent on jippHCKtJon. 
Address E'HONOSRArHW INSTITUTii, Clnti, O- 



THE PERFECT STYIOGRAPHIC PEN. 



Price I The Best anil Cheapest. Sold by all deal- 
Si. 00 ers. Send for circular. 
By Mail | C. L. DOVVNBS & CO., 320 Broadway, N. Y. 



M OPTICAL WONDER !Z£^- 




A UEW. original, cheaplantern, forprojectinrand en- 

liirging photographs, chromociirds, opaque picturesand 

olijfcrs. Works like magic, and delights and mystifies 

eviirvjKiily, Sraid for our full and free descriptive circular 

11. IIlLL Puu. Co., IS9 East 28tJi St., New York 




GEM ORGMMfin 

(lliu-li mirBii:). .IIF.I.O- *•"" 

niOUS, J.;i,E(JjtNT, Ilurable. 

Mammotn Wonder Cutaloi^in^Free. 
HARBACH ORGANINA CO.Philada.Pa 



I 




ESTABLISHED 1841. 



engineer' "and*^mach*inist. 

Flax, Hemp, Jute, Rope, Oakum, and Bagging Machinery. Steam Engines, Boilers, 
etc. Sole agent for Mayher's New Patent Acme Steam Engine and Forc-« Pump 
combined. Also owner and exclusive manufacturer of 

The New Baxter Patent Portable Steam Engine. 

These engines are admirably adapted to all kinds of light power for driving 
printing presses, pumping water, sawing wood, grinding coffee, {^inning cotton, 
and all kinds of agricultural and mechanical purposes, and are furnished at the 
following low prices : 



1 Horse Power, 


$150. 


3 Horse Power, 


$390. 


1^ Horse Power, 


190. 


4 Horse Power, 


850. 


3 Horse Power, 


345. 


5 Horse Power, 


430. 



Send for descriptive circular. Address 

J. C. TODD, Paterson, N. J., 
Or No. 17 Barclay St., New York. 



CjC -fn dJOfl perday at home. Sam 
^O tU ^^U Address Sti.nson &.^ 



3les worth $5 free, 
o., Portland, Me. 



NEW HAVEN MANUFACTURING CO. 

NEW HAVEN. CONN., 

Manufacturers of Ir on W orking 

MACHINE TOOLS 

liathes, Pl.Tners, Drills, Shapers, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 

AMERICAN STEAM CAUCE CO., 

Original Steal Gaige Co. 

Bus. Estab. in 1851. 

Incorporated in 1854. 

Sole Manufacturers of the 

IMPROVED 

THOMPSON 

INDICATOR 

I'liANIMETER AND 
PANTOGRAPH. 

36 Chardon St., 
BOSTON, MASS. 

Send for New Illustrated Price List and name this paper. 

J. C. BLAISDELL, Prest. 
E. BUKT PHILLIPS, Treas. H. K. MOOBB, Supt. 

THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circularand pricelist. 

Manufactiiredby J A.^^IES JEMi?*, Detroit, Mich. 




c/> 



C9, 



F 




Jlevorvers, 
Rifles, 



PHIL^P'^ FOR' 



bunJatLasi iJfgii 

^^■^p— ^^i^by mail our NEWf ASE 

&C0HTOTStlmt viill Jielp y<ni to more ftEADYCASH 

tOnCE, thanany other method in the world. It 



never fails. World M'fff Co. i22NassauSt.NewYork. 



$66 



a Wftpk hi vournwii Invvn. Terms and ^ f^utfit 
free. Aildiet^s H, ]1ali.kt& Co., Portland, M& 



CUTLER'S POCKET IJ^ALER 

ANJ> 

Carbolate of Iodine 
INHALANT. 




THE BEST BAND SAW BLADE 




30 to 3O0 Horse Power. 

Send for lllastrated Circular and Reference Li»t. 

STATE THE HORSE POWER REQUIRED, 

AND 

ASK OUR PRICES! 

Especially adapted to Direct Connection to Shafting 

and Machinery, and as a Relay to Deticient 

Water Power. 

THE WESTINGHOUSE MACHINE CO., 

PITTSBURG, PA. 

Address, i f more ( 94 Liberty St., New York, 
convenient, our ^ 14 South Canal St„ Chicago, 
Branch Offices:/ 401 Elm St., Dallas, TEXAS. 



EVAPORATING^ FRUIT 

Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields. Prices, Profits, 
and General Statistics. Address 

A3IERICAN MANUF'G CO., 

jtf^^rie^n FnitJWtr, Waynesboro, Pa, 




ICE MAKING MACHINES, 

And Machines for Cooling Breweries, Pork Packing Estab- 
lishments, Cold Storage Warehouses, Hospitals, etc. 

SEND FOR II^HJSTKATED AND DESCRIPTIVE CIRCUI-ARS. 

PICTET ARTIFICIAL ICE CO. (Limited), 

p. O. Box 3083. 142 Greenwich St., New York City, N. Y. 



tion— if taken in season, 
once. It is the lining: «(' 



A curefor Catarrh, Bron- 
chitis, Asthma. ;ind all dis- 
eases of the Throat and 
Lungs — even (yOimuiiip- ! 
It will break up a Col<l at 
i'oii^li iVI<><liciiies. A few i 
inhalations will correct the most Oflensive Bi'eatli. ] 
It may be carried as handily as a penknife, and is puar- I 
anteed to accomplish all that is claimed for it. I 

This Instrument, charged with the Inhalant, is a Pre- 
ventive of D isease. It was first teste* at Shreveport, La., 
during the Yellow Fever panic of 1873. and since then in 
various hospitals and localities infected with Maliii'ia, 
Small P»x, Diplitlir^i'in., etc., and of the great num- 
ber of persons, including l^livhitiimna and JNurses, who 
used the Inhaler as a prevcntive.not one is known to 
have been attacked with any of th« diseases to which 
they were exposed. 

Patented tnrough the agency of the SoiEXTiFro 
American in 1S73, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 

Over 300,000 in nse. 

Sold by Druggists for Si ,00, By mail, $1.25. 
VV. H. SMITH. & CO , Prop's, 

410 Michigan St., Buffalo, N. Y. 

OPfLTM 

Hatlt easily cured with CHLORIDE OF GOLD 

Leslie E. Keeley, m.D.. Surgeon, C. & U.K. R, 



PAYNE'S AUTOMATIC ENGISES. 



Bpaik Arrester. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr.J. A. SHERMAN'S method. Offlce, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad eases, before and after cure, mailed lor 10c. 



MANHOOD! 





KNOW THYSELF., 

A Book for Every Man! 
Yoiiiic:, MuUllo-Ai^ed, and OUL 

The untold miseries that result from indiscretion in 
earlylif e may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published by the l*«ahodv IVIetlicnl Institute, 
Boston, entitled the Science of IJfe: ot- Self-Pre- 
Rei-vatioii. Itis notonlya complete and perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
pi-escriptions for acute and chronic diseases, each one 
«f ^vliicli is invaluable. 80 proved by the author, 
whose experience for21 years is such as probably never 
before fell to the lot of any physician. It contains 'M) 
pages, bound in beaut ful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense — mechanical, 
literary, or professioniil -than any other work retailed 
in this country for $2.50. or the money will be refunded. 
Price only $1.25 by mail. Gold medal awarded the author 
4)y the National Medical Association. Illustrated, sam- 
ple sent on receipt of six cents. Send nowi 

Address PRABODY MEDICAL INSTITUTE, or DR. 
W. H. PARKER. No. 4 Bulfinch. Street, Boston. Mass. 
The authorraay be consulted on all dis^aisea requiring 
ekill and experience. 





Reliable, durable, and economical* ^nU fnmUi). a 

horse jiowerioith •ne-tfiird It^ fu^l and jfaUr than any i*fi*r tngitt^ 
bm'lt, not fitted with an iutoinfttf* t:ut't)ir. Send tor lldhFtrftted 
Catalogue ♦"A S" for intoTiufltiQiiandpncea. Box 1207 

B» W. PAYNE & SONS, Coriiliur, N- Y. 




Clai-lt's Noiseless 11 iibber Vt^Iieels, 

Absolutely prevent splintering" and wearing 
of floors caused by use of Iron Wheels. 
Adapted for Trucks, Boxes, liaskets. Tables, 
and work of every kind in Mills. Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



SIBLEY & WARE, 

South Bend, Indiana. 
SPECIALTIES: 

19^ INCH DRILL PRESSES. 

WHEEL, OR LEVER PEED, 

AND GEAR CUTTING. 

I'lilCES RI5AS0NAB1.E. 



UCT. 



rd Us 



, u. n. 



WATCHMAKERS. I 

Before buying, see tlie Wliitcomb Lathe and tlie Web- 
ster Foot Wheel, made by the AMKBICAN WATCH 
TOOL CO.,Waltham, Mass. 



WANTCf^-IMPBOVED HEAD FOR I 
i\n I CU nol.T CUTTER. 

Address BOLT CDTTKK, Box 773, New York." 




KKW HAVBH) IJIIAIH Co. New HiiTtn.'ct" 



ROOFING 



s^fto f°l^ SAMPLE ^^''CIRCULAR 

W. H. STEWART 
74 COURTLAND^ST NEW-YORK. 



$72 



A WEEK, $12 a <iav!i( tionipeasilymade. Costly 
Outfit free. Address Tkck & Co., Augusta, Me. 



FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. UirSTBtt & SOS, Kortli Adstna, Mass. 



Leffel Water Wheels, 

With Important Iinpi'oveinent!^. 
11,000 IN SUCCESSFUL OPEHATION 

FINE NEW PAMPHLET FOE 1883 
Sent free to tlioNC interested. 

JAMES LEFFEL & CO., 

SpriiiGfficlfl. Ohio. 
110 Liberty St., N. Y. City. 





ROCK BR1:AKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore (Crushers con- 
tainingthe invention described in Letters Patent, issued to Eli W. Blake, June 15th. 185S. togeth- 
er with Nrw .ant> Vaj.I'aiji.eImprovemi'^nts, for which liCtters Patent were granted May 11th 
and .luly yoth, 1880. to Mr. S. Ij. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY ANJ> MACHINE CO.. illaiiiifrs., Ansonia. f;onn. 
COPEI-AND ife BACON, Agents, New York. 



HENDERSON'S SPECIAL REFRACTORY COMPOUNDS. 

Costs less than common red brick. Practically infusible. Canbemadein any locality where sand is found. No 
capital for machinery necessary. Any one can handle them. Repairs made by same material. Specially advan- 
tageous for Iron, Steel, Silver, and Lead Smelting Works; also for inner walls of FTREJ'ROOF JlIJIl.OINGS. 
For particulars of manufacture and license to use, apply to J A 1>IES HENDERSON, Bellefonte, I'enn. 




CONTINENTAL WORKS, BROOKLYN, N. Y. 
DUC'S MECHANICAL ATOMIZER OR PULVERIZER, 

For reducing to, an' Impalpable powder all kinds of hard' and brittle substances, such as 
QDAHTZ, BMKRY, COKIJKBIIM, GOLD AND SHAVER OBBS, BARYTBS. COAL, PHOS- 
PIIATK BOCK, etc. It is simple and not liable to get out of order, revolving shell being 
constructed of Siemens-Martin steel, and all parts mechanical in design and of first-class 
coDfttructlOn., Welght,5,5001b.; heaviest piece, 1,600 lb. It will pulverize r TO 10 I'ONS 
IN TEN HOURS witliSOH.P. For circulars and full particulars, apply to or address 

THOS. F. BUVVLAND, Stole Manuf 'r.. Brooklyn, N. \. 



pr$ ^ [HQN %\mm, 





IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H. it, F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

8, S. TOWNSEND, Gen. Agt.,i!2 Cortland St., 9 Day St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. EEGGS Sz CO., Selling Agts. 9 Dey Street, 

SEND FOR PRICED CATALOOUE. 



MACHINE. 




Special Machines for Car Work, and the latest improved 
Wood Working Machinery of all kinds. 



ON THE MOLECULAK RIGIDITY OF 

Tempered Steel.— By Prof. D. E. Hughes, F.R.S. An 
account of some experiments performed by the author 
in order to investigate the peculiar molecular structure 
of steel, as indicated by the induction balance. Descrip- 
tion of the apparatus used in the experiments. Mole- 
cular disturbances in tempered steel under torsion. 
Diflference of molecular rigidity in tempered steeland in 
iron. Mode of rendering the rigidity of steel visible. 
Eflfect of temperupon the rigidity of steel. Contained 
in SCIENTIFIC' American Suppli^mknt, No. 375. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




THE SCREW PROPELLER.— BY 

Adolph Count Huonaccorsi Pistoja. A historical sketch 
of the origin and progress of the screw as applied to 
navigation. Ressel the true inventor of the screw pro- 
peller. Principle's ot screw propulsion. The two kinds 
of screw propellers and their mode of working. The 
inventions of Sauvage, Smith, Wooderoft. Sollier, Lord 
Dundonald, Vergne, Holm, Mitchell, Maudslay, Hirsch, 
Kadaiz, Griffith. Jarrow, Thornycroft, etc. Illustrated 
with twenty-three figures. Contained in Scikntific 
AMLiRiCAN Supplement, No. 370. Price 10 cents. To 
be had at this oflBce and from all newsdealers. 




The fact that this shafting has "} per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturer:* of the CKLi-iitKATUD 
Collins' P.a r.Coupr>iNG, and furnL-^ih Pulleys, Hangers, 
etc., of the most approved stvles. J^rice list mailed on 
application to JONES & LAUGHLINS. limited, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. ' 

Corner Lake and Canal Sts., Chicago, 111. 
iW" stocks of this shafting in store and for sale by 
FULLER, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 




Steam Fitters' & Plumbers' Supplies. 

RUE'S lilTTLE GIANT INJECTCIR. 

JOHN S. URQDHART, Successor to 
ALBERT BRIDGES, 46 Cortlandt Street, New York. 
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.."MACHINERY - 

H.B.SMITH MACH.Ca* 



935 MARKET ST 



^^Ol^^ 



„ PHILADELPHIA 



Wood 

Working 

MftCHINEBY. 
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%P^^ 



UNWRITTEN HISTORY AND HOW TO 
Read It,— Bv John EvanH, ll.t'J.,, j:X.D., etc. A lecture 
to the woT*kmg clftsaes. deliveretl nt the nif^eting of the 
British Association for the Advancement of Scieoce, 
August. 1882, explaining how modern scientific methods 
are applied to the study of the manners and customs of 
remote antiquity. The study of history from coins, 
weiipons. and armor. The stone, bronze, and iron ages. 
History in the contents of grave mounds. The lake 
dwellings. The contents of drift deposits, and what 
they teach. Antiquity of man. Contained in Scien- 
tific Amkrican Supplkmknt, No. 3fi9. Price 10 
cents. To be had at thisoffice and from all newsdealers. 



,,.^ j '.:^xn£) A SPECIALTY E/u^-J"- 
.i%^j?^5 JOHN GREENWOOD &C0. 

^ ROCHESTER N.Y, 



PEliFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced, subseri hereto the Sciextimc Am- 
erican and ScIp:NTIFTcAMERICANSuppI.EMF^'Tcanbe 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers ScrKNTHfic Amjseican 



© 1883 SCIENTIFIC AMERICAN, INC 
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. . . t5 cents a line. 
- - - Sl.UUa line. 



Inside l'as:e» each 
Bade Pace, each 

(About eight words to a line J 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office 
as Thursday morning to appear in next issue. 




GAS ENGINES, 

Simple. Substantial, Safe» Economical. 
POWKR OETKRMTNED BY ACTUAL. TEST. 

€all and see them, or for circulars and prices address 

THE CONTIPJENTAL GAS ENGINE CO., 

No. 231 B BOA U WAY, NEW YORK. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE I'OPE IVrK*G CO., 

697 Washington St.» Boston, Mass. 



A GREAT OFFER 

A $100 PerMcal fir $1.50. 

(42 YEAR8 OLD.) 

Every nevFSubscribem'hoti^e subscription to the 

American 
Agriculturist 

For 1S84 is received before Nov. 10, will be pre- 
sented with the October, Nov., and Dec. numbers of this 
yearfree. Alsoa600-PAC F DICTIONARY, 

with fifty thousand words and torty-five pages of en- 
gravings, post-free. Also the Magnificent Engraving, 
11x18^, "FOES OR FRIENDS?" (10 cents 
for postage.) 

SAMPLE COPY of the American 
Agriculturist on receipt of two 2c. 
stamps for mailing, postage, etc. 

Price $1.50 a year ; Single num- 



bers 15 cts. 



Address the Publishers. 



Orange Judd Co., David W. Judd, prest 

751 BROADWAY, NEW YORK. 



power. 
THE 



SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewimi 
^fachi/nes m H oiiseliolrJs, 
urning Ijathes, Scroll 
iws, Grindstones. Coffee 
^^^^ /^K^'^w iills. Sausage Machines. 
[^HB«0flVn!u|T# eed Cutters, Etectric. 
l^aV^^B fif W B ights. Elevators, etc. It 
SBSh^BBfJ^BII seds little room, no tiring 
islBBBSSiSiv^KI P' fuel, ashes, repairs, en- 
l ieSBr aS^allt^^B neer. explosion, or deUiy, 
[HE^U^^III^^B ^ extra insurance, no coal 
^^^■iVl^HH^HH ills. Is noiseless, neat, 
^^^v ^^Hll^nfl impact, steady ; will work 
\^^^t_^^^r^^m^mi r, any pressure of water 
)ove 15 lb.; at 40 lb. pres- 
ireha8 4-horMe power, and 
ipacity up to 10-horse 
Prices from $15 to $800. Send for circular to 
BACKUS WATER M0T0.1 CO., Newark, N. J. 



$tunix(U ^mmtm. 



(H* 



f November 3, 18S3. 







LehighValley Emery Wheel Co. 

Manufacturers of 

Emery & Corundum 

AND GRINDING MACHINERY, 

For use in Foundries, Machine Shops, Cotton Mills, Saw Mills, etc. Parties 
needing such goods should not fail to send for catalogue and prices. No 
shop where steam or water power is used is complete without them. 



WATER MOTORi 



ROOKSON BUILDING, PAINTING, 

•^ Decorating, etc. For 1883 eighty-eight-page illus- 
trated Catalogue, address, inclosing three 3-cent stamps, 
WM. T. COM8TO0K, 6 Astor Place, New York. 

Best Boiler aii Pipe CovmiMafle! 

The Celebrated Patent 
Air Space 

co'\;^E!E.xisrc3- 

For STEAM BOILERS and PIPES, HOT BLAST PIP- 
ING, etc., etc. Address CHA LIVIEIIS SPENCE CO., 
419 tinil 4VS1 Eiglith Street, New Ynrk. 



^^1^5^^ 



T^HY 



^-1^^°^^!^^^ 



-VtVXGSi^Sil 



ly P J^ *• NEW YORK. 
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OGAUDUK' PATENT UNIVERSAL ECCEN- 

TRIC MILLS— For Brindlng Bones, Ores, Sand, Old 

Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn. 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints. Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAK 
DUS, corner of White and Blm Sts., New York. 



WATCHMAN'S I M- 
proved Tune Detector, 
with Safety Lock At- 
tachment, Patented 1815- 
6-7-8(1-81. Beware of In- 
fringements. This In- 
strumentis supplied with 
12 keys for Vi stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E.IMHAUSBE, 
212 Broadway, New York. 




EAGLE ANVILS. 1843. 

Solid CAST STEEli Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 




WITIIERBY, RUUU & RICHARDSON Manufacturers 
of Patent \Vood Working :\)achinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue. 




Curtis Pressure Regulator, 

FOR ^TEAM AND WATER, 

Is made entirely of Metal. Occupies the 
same space as a Globe Valve. It has.no 



glands or packing, and : 



, lock-up valve. 



CURTIS STEAM TRAP 

Has main valve outside and air valve 
inside. 
CrUTlS REGULATOR CO., 
54 Beverly St., B«st«n, Mass. 



Steel Castings 

From i<i to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. '20,000 Crank Shafts 
and lo,000 Gear Wheels of this steel now running prove 
its superiority over other. Steel Castings Send for 



circular and price list. 
CHESTER 



SSTEEI, C'AMTIN«ilS CO., 

407 Library St., Philadelphia, Pa. 



AMATEUR IHECHANH:*.— Complete Set of Brass 
Castings for Double Cylinder 1 in. x 1 in. Model Screw 
Engines, $1.78. J. GILBERT, 211 Tenth Av., New York. 







NEW YORK BELTING AND PACKING COiVIP'Y. 

^^ The Oldest and Iiai'srest >Ianiifactiirers «f the Orii^inal 

EMERY TVHEELS. 

All other kiiuU IiiiitatioiiH and inferior. Our name is stamped xn full upon all our 
standard I5EI-T1NG. PACKING, and HOSE. Address 

NEW YORK BELTING AND PACKING CO., 

Nos. 13 & 15 Park Row, opp. Astor House, New York. 




Emery Wheel. 
John H. Cheeveb, Treas. 



M'F'G OPTICIANS. 
SERVEYING INSTRUMENTS: 

Transits. Levels, Compasses, 
.Chains, Tapes. 

DEAWINd INSTRUMENTS, 

Separate and in cases. Scales. 
i^ag jan I >:^y Angles, Curves, T-squares, IVIici'o- 
^^(^K^U^^ Kcnpe!<i, Telescopes, Opera and 
^ ^S^^ ^^ ^SS^ Field Glasses, Magic Lanterns, 
Cfa^ JTt3 A nei'oid anil Mercui'ial ISa- 
^^m^mSmiSMl^ rniiierer!i«. Self-registering Ther- 
mometers. IIygr»raetera, Hydrometers, Air Meters, 
Pedometers, Odometers, Rhumkorff ("oils, Batteries, Mag- 
nets, etc. Send for and specify {S.\ -catalogue), 192 pages. 




H.WJOHHS' 

ASBESTOS liOPE PACKING, 

ASBESTOS WICK PACltlNG. 

ASBHSTOS KliAT PACKING, 
ASBESTOS SllKATIllNGS, 
ASBESTOS G.ISIiETS, 

ASBKSTOS BUILDING FEI.T. 
Made of strictly pure Asbestos. 

H, W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturersof H.W.Johns' Genuine 

ASBKSTOS lilMUIO PAINTS, KOOF 

PAINTS, BOOKING, STEA »l PIPE 

AND BOIliER COVEIMNGS, 

FIRKPI{OOI<" COATINGS, 

CEMENTS. ETC. 

Oeacriptive price lists and samples free. 



^850^T^< 




/JEW YO^KCOAL TAR CHEMICAL CO. 



wm. A. HARRI»«. 

PROVIDENCE, R. I. <PA KK STREET), 

Six minutes walk VV'est from station. 
Oriifhial and Only biiilitei* of the 

HAIUUS-COIILISS ENGINE 

Wlih Ilarrio' Pniented [iiipraveiniililit, 
friim iO tw 1,000 H. 1>. 



MATHEMATICAL 
INSTRUMENTS 

AND 

Drawing 
Materials 

The Largest 

AND 

BEST STOCK 

IN THE 

United States 

Prices and Illus- 
trated Catalog-ue 
of 195 pag-es sent 
on application. 

— ALSO— 

Sample Books of 
Drawing-Papers. 

QUEEN & CO., Philadelphia 




Useful information and Tables on Stf-ain and 

Water for Engineers and others contained in Blake's 
new illustrated catalogue of steam pnmps and pumping 
engines, just published. Copies sent free. Address 
Geo. F. Blake Mfg. Co., 95 & 97 Liberty St., New York. 




The Eclipse Engine 

Furnishes steam power for all 
AgricultiiTal purposes. Driving 
Saw Mills, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven flrst-class premiums 
awarded, including Centenni- 
al, '76. Refer to No. 7. issue of 
'77, No. 14, issue of '78, of Sci- 
KNTiFic American, for Edi- 
torial illustrat'ns. FRTCK&CC, 
Waynesboro, Franklin Co., Pa. 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Condncting Covering 

FOR 

BOILERS, PIPES, ETC. 

With 5^ to §^ inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Weighs very ligbt, is very durable, fireproof, and is 
easily applied. Sold In a dry state by Uie pound- 

FOSMI. MEAL CO., 48 Cedar St., New York. 
Boeton ^-gents, S. C. NlghtinKale & Chllcis, 128 Oliver St. 



ESTABOSHia) 1841. 

vroxxvr x3.oxjXj.a.jvx:> 

I>Ianufac- 

tui'ei' 

of 

Pen Holders, Pencil Cases MacKinnon Stylographicand 
Elastic Fountain Pens. Over one million of our Gold 
Pens now in use, many of them more than twenty years 
old. If not sold by your stationer or jeweler, send for 
illustrated price list to ly West 4th St., Cincinnati. O. 



GOLD 
PENS, 



Working Modela 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER. 62 Centre St., N. Y. 



POINTERS for Tsers of Steam Pnmps. 
Van Duzeii's Patent Steam Pump 

I HotorCold. ) J 
Can Pump ' Sandy or Impure > TrfRoioT.t 
/Wateror Liquids. ) ^mcient. 
Has no moving parts, consequently no 
wea r, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc.. made of Iron. 
Demand tills Pump of your dealer and 
take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN &. TIFT, Cincinnati, O. 




SPEAKING TELEPHONES. 

rilK At1li:KI€AiV l£l'XL TI<Xi:PIIO\l<: COllPAiVV. 

W.H. FoitBEs, W.R. Driver, thug. N. Vail, 
.President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers everj'form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulaticms 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustamed in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained onthem. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

In formation furnished upon application. 

Address all communications to the 
AlUKItlCAN KKIJ. TKIJ^.I'ilONK COIVIIM N V, 
Jt5 I>lilU Street. Hosion, LUasH. 



'^=^-1 THE STANDARD. =^* 

tlANUTACTURED OF 

S| oEST STEAM METAL, j 

I JENKINS BR0S.7I JOHN S;nY. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
atone-tliird the cost of tin. Circulars and samples free. 
Aifents wanted. T, NEW. 3a John Street, New York. 



the " MONITOR." 

A NKW IJI<TIN<i ANi> NON- 
LIKTlN<iJ INJI':<ri'»|{. 
f 



Best Boiler Feeder 

In the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

.\Uo I* ill!' lit 

EJECTORS 



Water Elevators. 

For Conveying 
Water and Liquid, 

I'titt^'iit (Mlvi-M, Lii- 
brifiitoi*!*, eti'. 

Send ibr catalogue. 92 A- 94 Liberty St., New York. 

'D-«r'r*rkm 0'f-£k'r*G ^^'^ showing heat of 
^y*- UUltSIitJra, Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY. Sole Manufacturer, 

149 Broadway, New York, 





PATKNT 

JACKET KFTTLES, 

Plainer Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C.HAND & CO., 
614 and 636 Market St., Philadelphia, Pa. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. I!, FKilNKIilN.V. I'res'l,. J. 1. WAM. I'res't. 

J. li. riEIU;!!. Sec'v. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

8end for Illustrated Cata^ 
loffue and Piscount -^heet 
to 

& F. BROWN, 43 Park Place, New lork. 









ORMAN'S PRINTING PRESSES 

BEAT THE WORLD. 

Send RtampB for Catalogue and slate size of 
Press wanted. Address J. V. W. DOEMAN, 81 
German St., Baltimore. 




OF THE 



•cienttfic StuericM 



FOR 1S83. 
The Most Popnliu- Scieiililic I'apcr in the M'orNl. 

Only $3.*.J0 a Year, inclnilintf p«i>iiatj:e. WeeUly. 
3'^ Numbers ii Veal*. 

This widely cii't'iiloied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam JMachinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All C'Insses «f ireaders find in the Scientific 
AMERICAN a popular resume of the best scientific in- 
formation of Che day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Tei'nis of Snbscripiloii.— One copy of the Scien- 
tific AMiaiiCAN will be sent for one year— b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of llii'ee iliillai's iniil twenty 
cen ts by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Clubs.— One extra copy of the SciENTinc AMii^Rl- 
CAN will be supplied ^riiX,\9,for every club of five sMhscrihers 
at $3.20 each; additional copies at same proportionate 
rate. 

One copy of the Scientific A:^iKRiCAN and one copy 
of the Scientific American Suppleiviknt will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or ( anada. on receipt of seven, dollars by 
the publishers. 

The safest way to remit is by Postal Order. Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

261 Broadway, New York. 

'J'o Foreisrn Siibscribei's.— Undei* the facilities of 
the Postal Union, the Scientific Ami;rican is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia; and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCTENTiPic AMit:RicAN,"one year; $s», gold, 
for both Scientific Amicrican and Suitlement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., aei Broadway, New York, 
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